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FEATHERLIGHT: 50% weight reduction. 
TONGS are of tough light weight alloy. 


They are lighter... faster . . . safer. Ocean ships COPPER JAWS, quickly and easily replaceable 
and railroad trains are but a few of many things INSULATORS: New Crown Type last longer. 

redesigned for modern demands. Our trains MAINTENANCE: Replaceable Copper Jaws and 
travel faster and farther on less fuel. Our planes Crown Type insulators cut maintenance 50% 


are winning the war because of this. VENTILATION: Free flowing . . . no holder works 


Jackson’s Featherlight A-4W Holder is another anne 
instance of this general trend. It is based on the NEW TONG PIVOT-HINGE: Easily knocked down 
time-tested principle of tong-type operation and and assembled. , 

it is fully insulated for safety. Its light metal SABLE CONNECTIONS: Mechanical. 
parts eliminate dead weight. Its streamlined APACITY 
design, its smaller size, its increased lever length 

all add up to operator appeal and get the job . 
done faster and with less fatigue. And that’s J A C K S 0 N P R 0 D U C 1S 
what we mean by saying ‘“There’s Economy in 3265 Wight Street, Detroit 7, Michigan 
the Long Run’’. 
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tabilizing 
STAINLESS 
STEEL 


USTENTTIC stainless steel exposed 

in fabrication or service to temper- 
atures between 900° and 1500° F. must 
be stabilized to prevent intergranular 
corrosion embrittlement. 


Titanium is the most economical of the 
several present methods of stabilizing 
stainless steel and the supply of titanium 
is unlimited. 


For heat resistance, for tube piercing 
and for formability titanium stainless 
steel is the choice of experience. 


If you are using stainless steel at high 
temperatures one of our technical staff 
will be glad to explain the advantages 
of titanium to you. 
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fig. 1—Jig designed and built in the 
t. Lovis plant of the Curtiss-Wright 
Corporation's airplane division for the 
ong-run Heliare welding of airplane 
gasoline tanks. One side section of the 
tank is on the floor ready to be 
clamped in the jig against an identical 
section on the opposite side. The weld- 
ing head and circular saw are shown 
on their overhead track. 









or those huge cargo transport 
airplanes, the doctor ordered 
wing tanks that would withstand 
the stress and strain and vibration 
reated by engines of thousands of 
horsepower, tanks that would not leak 





it the seams no matter to what torture 
they night be put by the ships they 







Basic Requirement 





lhe order was for gasoline tanks 
in other words with 
seams stronger than the tanks them 
selves. Expert craftsmen and engi 
neers of the welding department of 
Louis plant of the Curtiss 
Wright Corporation’s airplane divi 
sion believed an adaptation of the 
Heliare welding process would be the 


inswer. 





vith no seams 







the Nt 









the baffling problem in the welding 
| long seams for mass production 
had been to obtain a smooth, steady 
pplication of the torch to the seam 

exact and ideal position above 
the ul and at a constant forward 
sper It is almost impossible for a 

veldor to maintain 









these con 





Obviously, a mechanical - strait 
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Heliare Welding of Aluminum 









jacket was needed. After months of 
study and experiment, Curtiss-W right 
perfected a jig (Fig. 1) that would 
hold the tank and control the 
primary factors of the welding head 

forward speed and position above 
the seam. 


two 


Welding Head Suspended 


The jig incorporated an overhead 
track from which the welding head 
was suspended in an inverted position 
Swung on wheels and operated by a 
small motor, the welding head could 
be driven along this track at any 
determined speed up to several feet 
a minute 

There a dozen or more pri 
mary variables to be taken into con 
sideration and solved for mass-pro 
Some of the more 


were 


duction welding. 
important were: speed of the welding 
head, diameter, the ar 
length and distance from the bead, 
dimensions of the filler strip, flux 


electri de 























condition, rate of flow of helium gas 
around the electrode, temperature of 
the back-up bar and clamps, fit-up of 
materials and tensions. To fix the 
proper values for these required 
months of painstaking tests and study. 


“Best” Conditions 


\ forward speed of one foot per 
minute, an amperage setting of from 
76 to 85 (depending on the welding 
machine used) and an are length of 
1/16 in. were determined as “best” 
by these tests. The electrode should 
ride 0.048 in. below the top of the 
filler strip, which is melted down 
ahead of the electrode. The ideal 
electrode diameter for this application 
was found to be 4% in., and best re- 
sults were secured with a filler strip 
of the same 52S ™% hard aluminum 
as the base metal to be welded and 
measuring 0.081 in. thick by ™% in. 
wide. 

Only a very light application of 
flux was needed. <A _ solution was 
prepared from powdered flux and 
painted on the surface to be welded. 
\ sufficient amount was used to per- 
mit the flux to seep through to the 
underside of the filler strip. 

The ideal flow of helium gas, which 
is delivered around the electrode 
through a surrounding nozzle, was 
determined at 8 liters per minute. No 
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Fig. 2—The weldor's helper saws a 
the top of the joined sections of th 


GOnk 
the exact width of the filler strip thicines: 
0.081 in. This procedure automatically ge 
the joint and eliminates any stress By 


between the sections to be weld 









regulation of the temperat 
back-up bar or clamps was 
be necessary as the heat gx 
line production proved to be 
Only a light pressure was 
hold the clamps and ba 
against the tank skins to be 
The actual operation of 
welding method with the jig 
simple, fast and economical 
toward a widespread adopti 
methods for the manufactur 
minum-alloy products in pea 


Welding Procedure 


The two 10 ft skin sectio1 
up the side walls of the tan! 










Fig. 3—Earle F. Lohmann (right), genere 
foreman of the welding department, an C 
Young, assistant general foreman, inspect th: 
sawed slot. Note the side clamp bers which 
hold the two side sections together for the 
welding and the torch with the helium oo 
nozzle above the electrode. Young is point 
ing to the slot which receives the filler st 
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clamped into position 
circular saw (Fig. 2), trav 
same overhead trolley as the 
head, moves the length of the 
cut a slot 0.081 in. wide where 
sections come together Phe 
groove automatically “justi! 
two sections, holding them 
into position 0.081 in. apart—t] 
thickness of the filler strip. VW 
strip is placed in this opening 
extend 0.048 in. into the g 
channel in the back-up bat 
trude exactly the same distat 
the base metal on top. TI 
slot and the side clamp bat 
hold the two side sections of 
together for welding are s| 
Fig. 3; the insertion of th 
in Fig. 4. 

The welding head is then 
the end of the tank while a | 
plication of flux is made. P 
turned on, and the welding 
gins to move the electrodes al 
bead. The weldor maintai1 
justment of the electrode at 
termined distance above the 
a hand wheel (Fig. 5 \ 














































Fig. 4—The weldor's helper inserts th 

filler strip into the slot between the tw« 

skin sections. Note the clamps which hole 
the skin sections in position 
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fig. 5—The welding process is started. 
the weidor is controlling the height of the 
electrode above the weld surface with a 
hand wheel. Note the back-up bar in 
place on the underside of the weld. 
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to side is controlled by 
second hand wheel. 
lding of the 10 ft sections 
pproximately 10 minutes for 
one foot per minute being 
ird speed of the welding 


W elding the Other Side 


few seconds are required to 
the tank in the jig to weld 
e other side. The. sawing of the 
ot is repeated, then the slot and gen- 
ral weld surface are cleaned by a 
wer brush and compressed air hose. 
he filler strip is inserted, the flux 
s applied, and the job is ready for the 
eldor again. The entire preparation 
uires less than five minutes. 
When the second side weld has been 
npleted, the tank is then ready for 
nsertion of the interior baffles, the 


ller cap assembly, drain cocks, 


Fig. 6—The finished Heliarc weld is a 

smooth, shiny seam, uniform in width, 

thickness and added strength for the 
entire length of the tank. 





hen the end sections are welded 
hand 
The resultant weld (Fig. 6) is a 
ooth, bright bead approximately 
25% thicker than the tank skin itself 
Loss of an approximate 10% hard 
ness in the welding is offset by a gain 
tensile strength in ratio to the added 
hickness of the welded seam. 





Testing Procedures 


\ “torture jig” (Fig. 7) was built 
Curtiss-Wright technicians to test 
strength of these welded seams. 
he most extreme conditions to which 
nk would be subjected in actual 
e are multiplied many times in 
st set-up. This shaker jig proved 
invaluable in the establishing of the 
r values for the many variables 


eq 


e 4 


I 
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rther developments of the pro 
re underway in the laboratories 
welding department of the Cur 
Vright St. Louis plant 





g. 7—The torture jig in which Curtiss- 
Wright technicians try to shake the 
welded tank apart, in order to find its 
weak spots. The abuse of the shaker 
g simulates many times over the most 
xtreme conditions to which the tank 
ovld be subjected in actual operation. 
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Fig. 9—All-welded grease cellars—an 
ideal application of arc welding. 


Last month Mr. Havens branded 
as silly all arquments with regard to 
the superior merits of either oxy- 
acetylene or arc welding for railroad 
maintenance jobs. The two processes 
are almost non-competitive, he con- 


tends; if gas welding is impracticable 
for cab roofs or passenger-car side 
sheets, neither can arc welding be 
successfully used for exhaust-steam 





Welding in the Railroad Shop 


*Part Two—Railroad welding jobs fall naturally 
those that are done by oxy-acetylene welding and those 
done by are welding. Mr. Havens cites a number of ex. 


injector bodies and locomotive cylin- 
ders. Other specific examples of jobs 
suited to each process are given in the 
second and final installment of this 
two-part article. 


NOTHER railroad welding job that 
A is strictly oxy-acetylene is the 
welding of the numerous alu- 
minum parts that are forever break- 
ing. Predominant among these are the 
motor car parts: running boards, mud 
guards, water jackets, manifold and 
control levers. There is a constant 
stream of these parts coming from 
the motor car department to the weld- 
ing shop day in and day out. Alumi- 
num castings have been welded so 
many times that to the weldors they 
are routine oxy-acetylene welding 
jobs. 


Aluminum Welding Procedures 


The weldors have learned that the 
aluminum casting must first be scru- 
pulously clean if it is to be welded suc- 
cessfully. The break must 
be chipped through, leav- 
ing no signs of a crack. 
The weldors have also 
learned of the eccentrici- 
ties of hot aluminum, and 
they know that certain 
heavy and odd-shaped cast- 
ings must be preheated. 
A water-mixed flux made 
in a light paste form has 
been found to be the most 
satisfactory flux to use. 
Sometimes a steel welding 
rod is flattened and used as 
a puddling rod to help rid 
the weld of aluminum ox- 
ides that will cause holes or 
porosity in the weld. 

If an excess of filler 
metal is applied, the boys 
have learned how to heat it 


Fig. 10—Parts for a stoker con- 

veyor tube bracket. The weld- 

ing is another job fer the metal 

orc, but the parts are shaped 
by flome-cufting. 


By ARTHUR HAVENS 
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amples of each in the concluding part of his article, 








with the torch and smooth if 
the steel rod. All in all, the 
weldor does a pretty fair ox 
lene welding job on cast alumi 


Are-Welded Fabrication 


But try and influence the 
weldor to use the oxy-acetylk 
cess in the fabrication of tl 
steel parts he has to make tod 
all-welded steel grease cellar 
could scarcely be fabricated « 
cally by any other process 
metal-arc with coated electro: 
tricate casting-replacing we 
such as stoker support brac 
Fig. 10) and also frame ct 
would not oxy-acetylene weld 1 
though they are perfect ar 
material. 

The all-welded 
pilot (Fig. 11), made from 
flues and second-hand anglk 
bar stock, makes an ideal arc 
job—also a good-looking 
nomical pilot. These pilots a1 
in standard size to fit all tyy 
locomotives can be carri 


1 
kocomoti 


and 
stock ready to be affixed to 1 
motive that has had the 
to run into something and si 
pilot, the first part to be hit. A 
fine feature of the all-welded 
the ease with which it can be re} 
It is a simple matter to remx 
damaged slats, straighten th 
angles and braces, and then t 
new slats from the plentiful 
of scrap flues and weld them | 
place. The flues are marked for 
and then cut in the 
tends to flatten the ends just 
for welding. A chalk mark is 
on the flue to indicate the 
this manner the angle is kept 
the proper place. 


mist 


shears, 


Ash Pan and Exhaust Nozz! 


Arc welding has entirely 
the rivets in the 
result that what 
cumbersome assembly of an 


ash pan, wit! 
used to he 


plates and rivets is now a 
ing, serviceable affair of all-w 
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Fig. 


nstruction. All parts are cut from 
tterns, and it is a quick job to set 
in place, tack them, and (when 
readiness ) arc weld the seams 
th heavy coated electrodes. 

he ring blower exhaust nozzle is 
nother all arc-welded job. This very 
ecessary part of the locomotive can 
from the small pieces of steel 
und around the shears in the boiler 
The two needed rings can b 
| on the small rolls; the hole in 
base plate as well as the top-or 

r ring can be flame-cut out of 
late. The two upright rings ar 
| into place before the top or 
giving the operator the chanc 
ld the rings both inside and out 
With a pipe nipple welded in place 
tor the pipe connection, there is as 
nice a ring blower as can be mack 
points are used in the exhaust 
space, it is a simple matter to weld 
after the other welding has been 
pleted. The assembly is then 
uly to go to the drill press for the 
ies Of blower holes in the 


verde 
vel 


tO we 


cover 


Link Parts 


\s the reader may have expected, 
have merely skimmed over the top 
myriad of oxy-acetylene and arc 
ng jobs to be found in the back 
shop and éngine house. Some shops 
make a practice of building up all the 
link-motion parts to eliminate excess 
ateral motion. Most shops use the 
Oxy-acetylene process to apply bronz« 
valve crosshead, the valve 
ead fit of the combination lever, 
side ends of the radius bars and 
k tail. On other link parts, how 
ire welding is used for the sam 
se. Link trunnion plates are re 
vith the are at the points where 
into the and the links 


0 the 
CTOS 


the 
} 


ear link, 
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11——The first steps in building an arc-welded pilot. 


are rebuilt 
bronze is 


at the same spots. When 
applied to all of these link 
parts, it is usually put on at about the 
needed thickness so that the machinist 
finish the fitting with a 
strokes of a heavy file. 

The piece of 
equipment that will always reign su 
preme in the railroad shop is the 
flame-cutting torch. From the very 
first morning whistle till the last one at 
night, sparks can be seen coming from 
dozens of flame-cutting operations, 


can rew 


one oxv-acetvlen: 


which go on as the locomotives ars 
stripped and again as they are assem 
bled. The cutting torch is equally im 


1 


portant to the boilermaker and_ the 
machinist, neither of whom can com 
plete a labor without 
use for this flexible tool. 

Virtually all parts of the locomotive 
have to be welded by either the arc 
or oxy-acetylene The 
choosing of the correct procedure 1S 
generally left to the wisdom of the 
supervisor in charge. He is usually 
someone who has found out the hard 
way just what method will work best 
in each and every instance. The re 
sponsibility of a good job may safely 
rest with him 


finding 


day s 


some 


pre cesses 


Crossover Signs 


\ railroad needs to fabricate many 
other articles than locomotive parts 
Fortunately, there just seems to be 
no end to the articles and parts that 
abricated by a little (or big) 
shop with the torch, the are and a 
Warning signs for 
example. At nearly 
lroad crossover, the car, 
or truck driver is warned of approach 

r trains by Che heavy 


can be f 


little mgenuity 
cTrossover,;rs, tor 
every ral bus 


a large sign. 


oden blades of such a sign. 
metal 


ted in place by a 


tally made of extra heavy 


Che pipe is leaded into a heavy 
cast-iron base, and (take it from one 
who knows) it is the devil's own job 

remove this base from the pipe. 

It is not at all uncommon for these 
warning signs to become 
broken—due, no doubt, to their prox- 
imity to the road and the speed and 
recklessness of some drivers. The in- 
herent strength of the pipe can easily 
withstand the impact, but the more 
fragile cast-iron base will generally 
be found in from two to a dozen 
pieces, which it is no simple job to 
piece together and weld. 

It is much simpler to cut the cast- 
iron part from the pipe entirely and 
to weld on a new piece of pipe of the 
desired length. A disc is then flame- 
cut from a piece of 1 in. plate of the 
same diameter as the broken cast- 
iron base. The pipe standard is cen- 
tered on this plate and tacked into 
place. Naturally, it must be braced 
to stiffen it; four gusset-type braces, 
5 in. wide, are cut from ¥ in. plate. 
lhese braces extend up the pipe about 
12 in. and are placed equidistant 
around the base. When all is set up 
good and square, the seams are welded 
solid with a good heavy bead from a 
heavy-coated electrode. Really quite a 
simple but it is effective and 
economical, and the new sign is nice 


looking. 


crossing 


iob. 


Worn Crossheads 


| know by this time the reader is 
saving to himself, “This fellow must 
have forgotten about are welding to 


Fig. 12——Building up the inside of a crosshead 
to replace metal worn or galled by the main 
red. Heavy-duty electrodes are used. 








replace wear.’ I have not forgotten, 
but it is such a common practice that 
I have hesitated to talk about it. Nev- 
ertheless, there are a few applications 
that to my mind merit at least a word, 
and foremost among these is the rec- 
lamation of worn crossheads (Fig. 
12). 

()n the inside of the crosshead, the 
main rod wears and sometimes galls 
huge chunks of metal out of the side. 
This is an ideal spot to use heavy- 
duty electrodes to replace the lost 
metal and restore the crosshead to 
active service. When this is done, it 
is a usual practice to build the inside 
boss high enough so that it can be 
machined smooth. A groove is also 
machined to accept a bronze antiwear 
washer about 4% in. thick and 1 in. or 
so wide. The inside and outside diam- 
eters are governed by the size and 
type of the crosshead. 


Conveyor and Elevator Screws 


The subject of wear replacement on 
locomotive parts would never be com- 
plete without a few words concerning 
the renewal of those so important and 
expensive stoker conveyor and eleva- 
tor screws. It can be accomplished al- 
most equally well by either process, 
although, if you will pardon a per- 
sonal opinion, I believe the oxy-acety- 
lene process holds the edge. 

Here's why. A worn stoker screw 
is taken out of service only because 
it is dangerous to run it any longer. 











(It is not a simple job to remove 
these screws, so, naturally, it is not 
done until necessary.) The result is 
that when the stoker screw comes to 
the weldor, it is in a completely worn- 
out condition. The diameter of the 
flight can be returned to standard by 
turning the flight down in the lathe 
until it is exactly 114 in. under stand- 
ard and then applying a 5¢ in. square 
strip the entire length of the flight. 
The strip is tacked at 10 in. intervals 
with the screw in upright position 
(Fig. 13). 

Searing the above in mind, it can 
be readily seen that if the operator 
used an electrode large enough to gain 
any speed, he would burn through the 
thin flight so rapidly as to make suc- 
cessful welding impossible. Fortu- 
nately, the same is not true of the oxy- 
acetylene flame. Using a carburizing 
flame and two '4 in. welding rods of 
high-carbon the weldor can 
easily fill in the area between the hub 
and the 5¢ in. strip with a heavy layer 
of wear-resisting metal and do it in 
good time. About seven hours are 
needed for an average elevator screw. 


steel, 


The long conveyor screw is a little 
different. Because of its extreme 
length, it is awkward to stand on end 
and so is generally welded in a hori- 
zontal position. Thus it is difficult 
to make the same speed as on the 
shorter elevator screw. In spite of 
this added difficulty, it is a highly sat- 
isfactory application of oxy-acetylene 
welding and one that should be used 
in every railroad shop. 


Make Hose-Bag Strainer 


As an engine was about to leave the 
shop, it was discovered that all the 
hose-bag strainers of the desired size 
were gone. As every railroad man 
knows, it would be impossible to re- 
lease the locomotive from the shop 
without a suitable hose-bag strainer, 
but where to procure one was a mys- 
tery. Once again the welding torch 
played a leading role in an industr‘al 
melodrama (Fig. 14). A _ hose-bag 
strainer similar to the one desired but 
with a smaller thread was taken to 
the lathe for removal of the threads. 
The strainer was then taken to the 
weldor. He applied enough bronze so 
that it could be machined to the cor- 
rect size, and a new thread was cut 
to fit the hose-bag used on that par- 
ticular engine. Perhaps this was a 
little expensive, but it was nothing 
compared to the cost of holding a val- 
uable piece of motive power out of 
service for any length of time. 

And so it goes day in and day out. 
The weldor will work along on run- 
of-the-mill applications, most of them 
so routine that he could almost 
them in his sleep, and then all at once 


do 


something decidedly diff 
pop up; one day, for exany 
of roadway equipment was i 
for repairs. A small shaft | 
off inside of a sleeve, and 
terly impossible to reach 
out the short piece without 
tling much of the machine 
machinists gloomily conten 
latter prospect, there hap 
their old and very good 
weldor. Seeing the forehe 
rowed with worry, he aske 
son. 

“Why that’s an easy one !’ 
or exclaimed with his us 
natured grin. And it was « 
him. 

One Long Rod 


All he did was weld weld 
together until he had one 1 
four feet long. 
sleeve with this 
ing tool, he 
piece of shaft and allowed tl 
freeze to it. When the 
he neatly drew out the smal 


Reaching 11 
improvis 


1 


shaft from its formerly ina 


position. by using his brai 


as his machine, this weldor d 


in a few seconds that 


taken the machinists days 
complish. 

Naturally, all welding jobs 
as outstanding as this, but 


enough of the interesting o1 
romance into railroad weldi 
THE END 


struck an arc on t 


rod ha 


woul 
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wenty-one pounds is the weight of this aluminum 
ssoline drum recently developed by engineers 
{ The Alumi Company of America for the use 
{the Air Transport Command on the China-Burma- 
ndia run. More than 30 pounds lighter than the 
ormer steel drums, the new container made it 
ossible to carry hundreds of thousands of addi- 
tional galions of gasoline per month. 





HE most difficult problem ever 
offered in military logistics was 
presented to American military 
renius when the Jap Army captured 
Rangoon and later took over control 
(the Burma road—the supply line 
beleaguered China. We were left 
with the herculean task of continuing 
e flow of supplies to the 14th (and 
later the 20th) Air Forces by air. To 
lo this, it was necessary to traverse 
ousands of miles of enemy-infested 
to fly over steaming Burmese 
and to conquer the world’s 
mountain range—the treach 
limalayas. 


mol 
ingles 
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Everything by Air 

two years between the clos 
the old Burma road and the 
of the new Stilwell road on 
1945, the only way to trans 
plies was via plane. Every- 
eded for war foods, muni 
dnance equipment, medical 
100 octane aviation gasoline 
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Gasoline for China! 


Over the Hump from Burma into China each month 
go thousands of gallons of the most precious fluid 
of the Far East — 100 octane aviation gasoline. New 
lightweight welded drums let the planes carry more. 


By T. B. JEFFERSON 


The drums are fabricated by joining two formed halves with an oxy-hydrogen 


circumferential weld. 
in place on the far end (left) 


for our fighting forces, gas for the 
return trips of the transport planes 
all of it had to be the 
Burma Hump. 

\t first the precious gas crossed 
the Hump in steel drums. Steel drums 
weighing 52 lb each when every pound 
of added weight was so much gold! 
Why not lighter drums? The question 
was often asked, but nothing much 
was done about it until the scrap drive 
in the early days of the war uncoy 
ered a number of unused beer kegs in 
a warehouse. A government employes 
was then moved to suggest to the War 
Department that possibly the unused 
kegs could be converted into contain 
ers for gasoline and fuel oil. 

Beer did not prove prac 
ticable terrible journey, but 
the was the genesis of 


flown over 


barrels 
for the 


suggestion 


In this picture, the head ring has been torch brazed 
but is yet fo be added on the near end. 


another idea, to build drums of alumi- 
num that would be much lighter than 
the regulation steel drums then in use. 
The savings in weight were calcu- 
lated—much more gas could be de- 
livered per trip, and our war against 
the Japs speeded accordingly. 


Next Step: Design 


It is fortunate that the man in the 
\ir Transport Command who re- 
ceived the assignment for creating a 
new and lighter gasoline drum was 
Lt. Col. Walter Palmer, a native of 
Brooklyn. Prior to accepting his com- 
mission in the Army in 1940, Col. 
Palmer had spent 21 years in the 
orient with the Standard Vacuum Oil 
Co. He therefore knew first hand of 
the difficulties that were to be met and 


conquers d (Please turn to page 49) 
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Sequence for Shipbuilding 


Organized fitting and welding is the cornerstone for 
shipbuilding practices at Ingalls yard. A successfy| 
welding sequence, they say, must be an integral par 
of the planning and the construction of every vessel, 


S OUR experience accumulates, it 
A becomes more evident that good 
shipbuilding practice must in- 
clude as a prerequisite a complete and 
thorough knowledge of welding, weld- 
ing design and good welding practices. 
The Ingalls Shipbuilding Corp. is ab- 
sorbing this concept from a funda- 
mental point of view. For, as R. I. 
Ingalls so aptly puts it, “we must 
build all-welded ships in the postwar 
period which are stronger, better, 
faster and cheaper.” And it is only 
by fully understanding and utilizing 
the advantages of welding that this 
can be done. 


Fitting and Welding 


A ship cannot be welded properly 
or in sequence if the fitting is not 
done both properly and in sequence. 
This is one of the first things to con- 
sider in the building of better all- 
welded ships. In many yards it is 
also quite evident that the very fine 
planning which exists in the top of- 
fices is not reflected in the work of 
the leaderman and the crews. This 
is another problem which must be 
solved in order to decrease cost and 
increase efficiency. 

When a sequence is developed and 
presented, it sometimes happens that 
supposedly production-minded people 
raise the hue and cry, “The sequence 
holds up our production. The se- 
quence increases cost.” These confus- 
ing cries are vented by those who see 
a sequence as something foisted upon 
them from the outside. To them it is 
a burden, just as a tool is a burden to 
a man who does not know how to use 
it. They prefer haphazard work to 
planning and organization. These 
same people will claim that it is im- 
possible to plan because there is a 


By MILTON FORMAN 


Welding Engineer, Ingalls Shipbuilding 
Corp., Pascagoula, Miss. 


shortage of labor—the very time when 
planning is most necessary if produc- 
tion quotas are to be fulfilled. 


Development of a Sequence 


Bearing these problems in mind, 
we developed our fitting and welding 
sequence by first making a study of 
the planned flow of materials and the 
erection sequence. We then coordi- 
nated the fitting and welding sequence 
so that it flowed naturally from the 
above, for a sequence can be followed 
only if it becomes an integral part of 
the planning and construction of the 
vessel. It must never become a bur- 
den nor depend upon policing for its 
success. On the contrary, a properly 
planned sequence should facilitate the 
organization of the work, coordinate 
the fitting and welding, and become 
the instrument for increasing eff- 
ciency and decreasing cost. 

Our next step was to break down 
all of the main hull structure into 
convenient work units. These units 
were listed in proper order for fitting 
and welding, using as the basic cri- 
teria good welding practice and the 
need for keeping shrinkage stresses 
to a minimum. The port and star- 
board sides were naturally to be com- 
pleted simultaneously, and each work 
unit was to be completed 100% before 
progressing to another unit. 

Careful consideration was given to 


the special production pr: 

the yard. The best practices achi 
through experience were listed 
order and shown in black and 
on simple isometric drawing 


Flexible for Emergencies 


The sequence for the operat 
and coordination of the fitting 
welding departments, though deta 
and concrete, remained flexibk 
that special conditions could be 
as they arose. These emergency p 
lems, however, were to be met i 
organized way. 
that the best possible welding p: 
tices would be followed, spex 
ing procedures were detailed t 
all possible conditions. 


Isometric Drawings 


Isometric drawings were devel 
to cover the ship as follows: 

1. The shell was treated separa 
and divided into six fitting and 
ing units. 

2. The ship’s structure 
duced to eight sections represent: 
two drawings each: one fron 
keel to the second deck and 
from the second to the shelter 
In addition, each major sectior 
structure—decks, foundation 

* Abstract of address delivered bef M 


and Pascagoula sections of the Ameri 
Society. 


Shell expansion diagram showing fitting and welding groups by number. Note the breakdown of footage for each group. 
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Welding footages: Group 1—1,508 ft, submerged melt; 2—1,600 ft, manual; 3-—1,178 
ft, manval; 4—1,275 ft, manval; 5—814 ft, manval and 6—1,245 ft, manual. 
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as detailed in special 
joint preparations were 
detail on the drawings 
ich preparations were re 


-d te Smaller Welds 


‘rmation on weld sizes was 

for all the main structure. 
ng the weld sizes, we were 

.ve thousands of feet of un- 
welding. The standard for 
ction was to maintain at least 
1um strength required but to 
and reduce welding wher- 
ssible. We effected consider 
ecreases in weld sizes on such 
as frames to shell, collars, 
lates, cargo battens, miscella- 
bulkheads, etc. This not only 
considerable... money but ~ de- 


| distortion, especially in lighter 


of the most valuable savings 

vas the elimination of much welding 

inaccessible places. In some cases, 

. change of joint design was all that 
was necessary to do the trick. 

With the breakdown of the units 

{ work as indicated, it naturally fol- 

lowed that the footage for each unit 

be easily computed, with size 

ind position listed. This breakdown 

| footage not only facilitates the dis 

position of men to jobs, but it can be 

nvaluable for the cost department in 
he setting of incentive rates. 


Sequence in Practice 


\ few simple steps taken by the 
production departments make such a 
reakdown a real instrument for in 
reasing efficiency and guaranteeing 
that the work proceeds in sequence. 
these steps are: 

|. A meeting is held once a week 
vith the fitters and weldor foremen. 
(his meeting represents the work 
plan for the week for fitters and 
veldors. 

2. Each fitter boat foreman submits 
ilist of what he intends to release for 
welding. This list is to be drawn up 
rom the production needs of the ship 

| it conforms to the sequence al 

laid down. 
he weldor quartermen list what 
ley expect to complete on each ship. 
Che night welding foreman de 
his work orders from the 
ile as laid out. 
h boat foreman and 
rman receives a copy of the 
and welding sequence. A spe 
rm is provided with four col- 
to be added to the legend of the 
t work. The form to be signed 
work is completed includes: 
te released by fitters, the date 
is inspected, the date welding 


welding 
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Detail of fitting and welding group No. 5 showing the welding sequence, joint 
details and footage breakdown for various thicknesses of plating. The numbers 
and letters encircled indicate sequence and direction of progress. 


is completed and the date welding is 
inspected and passed. 

Note that we are inspecting our 
fitting before welding. We are sure 
that this will not only result in a 
better job but will also bring about a 
decrease in overall cost. 


Helps Organize Work 


The sequence does not have to be 
policed. It must be followed because 
it is the instrument for organizing the 
work. Emergencies, shortages of ma 
terials, etc., can be met as part of the 
process of organizing work. They can 
be foreseen and are no longer emer 
gencies. Therefore, the sequence 
which is concrete and complete be 
comes flexible. Where special weld 
ing conditions arise, the welding se 
quence and procedure can be revised 
to suit the conditions. 

Obviously, the sequence can be used 
as an instrument for training new 
supervisors and helping them to or 
ganize their work. 

A few words should be said rela 
tive to the means we use for improv 
ing the quality of our work. We have 
been very proud of the job we ar 
getting, yet if, instead of resting on 
our laurels, we emphasize our short 


Method of stopping multiple-pass 
welds in order to insure good tie-in. 




















comings and analyze their sources, we 
can produce an even finer and cheaper 
product. 


Cost vs. Quality 


The belief is widely held that a con- 
flict exists between cost and quality, 
that one must be sacrificed for the 
other. I believe that this is less true 
in shipbuilding than in almost any 
other industry. Poor quality, both in 
welding and fitting, always ends with 
pick-up and rework. The small sav- 
ings to be gained by doing a slovenly 
job, therefore, are more than offset 
by the costs of pick-up and rework. 
This is especially true of platen work 
versus hull work. The job correctly 
done is the job that costs less. 

With the objective of improving 
quality, a concerted drive has been 
launched to: 

1. Make our drawings and our 
templates absolutely accurate ; 

2. Make our fitting better with spe- 
cial attention to proper edge prepara- 
t10n ; 

3. Improve the quality of flame- 
cutting in order to eliminate local 
notch effects; 

+. Further emphasize the deposi- 
tion of sound welds. 

The prevalent opinion concerning 
the cause of fractures in Liberty ships 
stresses poor workmanship as_ the 
major problem. The Ingalls yard has 
long emphasized the unvarying need 
for careful craftsmanship. 

The Ingalls Shipbuilding Corp. is 
going to build ships in the postwar 
era, and we know that better planning, 
better organization and better in- 
formed workmen will help us to pro 
duce “faster, stronger, and cheaper 
ships = 
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Fig. 
rumbled over this 2,000 ft suspension bridge 





I1—Much Tokyo-bound wear traffic has 










carries the Alaskan Highway over the Peace River neo 
Fort St. John, British Columbia. The bridge was buil! 
in midwinter, at a site forty miles from a railroad 

the record construction time of eighteen weeks 






Fig : 
| ie Pas Silent, joltless and trouble-free expansion joints for BB cm: 
NEW era in expansion joints tor highway bridges are being produced by flame-cutting a 
highway bridges was inaugu- > “ P pee - s ‘f 
cated witlh the aduent of te series of interlocking “‘fingers” in thick steel plate . 
sliding finger-type of joint, flame-cut Ce 
from steel plates. Among other serv- By R. M. DENNIS ; 


ices, joints of this type were recently 
installed on the 2,000 ft suspension 
bridge which carries the Alaskan 
Highway over the Peace River in 
British Columbia (Fig. 1). 


Old Joints Noisy 


These expansion joints are much 
superior to the type they supersede, 
which consists of an iron plate hinged 
at one edge and free at the other. 
The plate makes a sliding contact be- 
tween two sections of the bridge and 
permits movement due to expansion 
and contraction. As this plate cannot 
be held rigidly in place, it is noisy and 
jolts the traffic that passes over it. 

The new joints are entirely jolt- 
free and noiseless because the plates 
are set flush with the concrete surface 
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Expansion Joints 





Assistant to President, By-Products 
Steel Corp., Div. of Lukens Steel Co. 


of the roadway and the interlocking 
fingers are so close to each other 
laterally, and of such dimensions, that 
the wheels of vehicles passing over 
them are at no time without ade- 
quate support. They are of sufficient 
strength to resist wear and impact and 
retain their perfect alignmént almost 
indefinitely. 


Peace River Bridge 


Public Roads Administration engi- 
neers in charge of the construction of 
the Alaskan Highway specified joints 
of the new type for the great suspen- 
sion bridge which carries this vital 
military highway over the Peace 
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River, near Fort St. John i1 
Columbia. Erected by John A 
ling’s Sons Co., Trenton, N 
general contractor, this in 
structure was completed in th 
time of 18 weeks in the Arctic 
the Canadian winter of 1942-4 
construction site, it should be 
is forty miles from the near 
road. 

By-Products Steel Corp., a 
of Lukens Steel Co., produced 
flame-cut plates (Fig. 2) requ 
the two expansion joints in th 
They were delivered to the b 
Iron Works, Eddystone, Pa., 


the subcontractors, which con 
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fig. 2 (above)—The silent finger-type ex- 
pansion joints installed on the Peace River 
bridge were made by flame-cutting steel 
plates 3 in. thick. This work was done by 
By-Products Steel Corp., Coatesville, Pa. 


tailed and fabricated all the ‘stiffening 
trusses, the approach spans and the 
iplete floor system. 

hese plates were flame-cut in pairs, 
e and female, with the fingers 
tapering from 2 to 1% in. The plates 
ire all 3 in. thick and 21!4 in. wide. 
(hey are in four lengths: 4 ft 4% in., 
) ft 67¢ in., 5 ft 5% in. and 4 ft %4 in. 
hey were installed at right angles 


fig. 3 (right)——Plates for expansion joints in an 

earlier bridge—the overpass spanning the Illinois 

Central Railroad near Eleroy, Ill.—were also 
flame-cut by By-Products Steel Corp. 


tig. 4 (below )—The plates for the Illinois 
Central overpass measured 49 ff 51/2 in. 
long by 1'/2 in. thick. They were installed 
diagonally across the roadway as shown. 
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across the roadway and were so de- 
signed that their interlocking fingers 
permit free movement of the various 
sections of the bridge. The tapered 
sides of the fingers aid in clearing dirt 
and snow. 


Earlier Installation 


This type of expansion joint had 
earlier proved its serviceability on a 
highway bridge over the Illinois Cen- 
tral Railway near Eleroy, Ill. This 
bridge was built by A. C. Woods and 
Co., Rockford, Ill, in 1936 and has 
been giving silent, joltless, mainte- 
nance-free service ever since. 

Plates for the earlier installation 
were also cut by By-Products Steel 
Corp. A pair of 1% in. steel plates, 


49 ft 5% in. long, were flame-cut to 


give one edge of each plate a series 
of projections and recessions extend- 
ing obliquely the length of the plates 
(Fig. 3). 

These plates were installed diago- 
nally across the roadway (Fig. 4) so 
that each plate would serve as the end 
of an adjoining section of the struc- 
ture. In their installed position, the 
projections or fingers are parallel to 
the long axis of the bridge and slide 
into the recessions in the opposing 
plate. The method of installation is 
shown in Fig. 5. 

Finger-type expansion joints of cast 
iron and cast steel have also been 
used, but joints of flame-cut steel 
plate are 10% to 15% lower in cost 
and, in addition, provide the greater 
strength and resiliency of steel plate. 
Being almost indestructible, they re- 
quire practically no maintenance. 


Fig. 5——Construction details showing method 
installation of the flame-cut expansion joints 
the Illinois Central highway bridge. 
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Flash Welding 4130 Steel 


HEN stresses in welded air- 
craft joints reached a point 
where ordinary plain-carbon 


steel failed to meet the necessary re- 
quirements, SAE 4130 (chrome- 
moly) steel -was developed. This steel 
and its sisters SAE X-4130 and NE 
8630 have distinguishing character- 
istics which make them particularly 
desirable as aircraft steels. These 
characteristics are: excellent strength- 
weight ratios, outstanding weldability 
and high tensile strength with good 
impact resistance. 


Types of Applications 


It is only in recent years that the 
aircraft industry has extended flash 
welding to SAE 4130. Up to the 
present time, the majority of appli- 
cations have been on tubular sections. 
Typical examples include the welding 
of an end fitting to a tube joint (the 
fitting may be either forged or turned 
down from solid stock) and the weld- 
ing of one tube to another. The areas 
welded may range from less than 0.04 
sq in. to over 6 sq in. 

The advantages of the flash-welded 
joint over the fusion-welded joint are : 

(1) Better physical characteristics 
(100% joint strength). 

(2) Lower weights. 

(3) Cheaper and faster production 
with less operator skill. 

(4) No warping as a result of 
welding. 

(5) Less brittleness at the low 
temperatures which will be encoun- 
tered at high altitudes. 

(6) Higher fatigue strength. 


To Heat Treat or Not 


Welded assemblies made from 4130 
may be used without subsequent heat 
treatment. However, all types of 
welding have effects on this steel 
which make heat treatment advisable 
wherever it is practical. One reason 
for heat treatment is to release the 
locked-up stresses which are caused 
by the contraction of the metal upon 
cooling. Another reason is that a por 
tion of the metal adjacent to the weld 
zone has been heated to just slightly 
below the critical temperature; this 
causes an annealing effectagd may re- 
sult in a 10% drop in teh$ilé strength. 
The third and most important reason, 
however, is that, since chrome-moly 
is an air-hardening steel, the fast cool- 
ing of the weld creates a brittle zone 
next to the weld. In flash welding, 
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While SAE 4130 steel is of outstanding weldability, j 
presents some problems in flash welding. The parts mug 
be properly designed for this application, and flashing 
and upset times as well as upset pressures are critical, 







By W. W. ACKERMAN* and WALTER PESTRAK 
Welding Engineer and Senior Welding Engineer, respectively, 
Federal Machine & Welder Co. 






in particular, the chilling effect of the mcomplete fusion and weld 
dies is tremendous. ness. The proper design of ; 

With proper die spacing and cor- be flash welded should alloy 
rect machine setting, all of the effects clamping surface and lengt! 
cited in the preceding paragraph can spacing with a definite 
be minimized to the point where sub- back-up. The main objection 
sequent heat treatment can be elimi- aircraft industry to such desig 
nated. The Lockh@etsAirefaft Co. the lengthening of the tubul 
reports that’éxcellent physical test re- of the forging necessitates 
sults have been obtained with welded machining and a change 
joints in which the component parts dies. 












were heat treated up to 140,000 psi If the final use of the parts 
before welding but not heat treated in the normalized state o1 





after welding. Obviously, the steel paratively low heat treatn 
must be in the normalized state before component parts may be fi 
welding if there is to be no further chined before welding so that 
heat treatment after welding. assembly will be within ct 
tolerances of plus or minus | 
This is, of course, with an 
One of the greatest hindrances to flash welding design or 
the use of flash welding is the failure While these close tolerances 
of various industries to design their pe 
parts for this process. The result is country since this irticle. w W 







Design Considerations 























Photomacrograph of a flash weld in X4130 steel. The white line is not 
considered harmful if the part is to be used in a non-heat-treated state. 
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Typical parts made by flash 

welding X-4130 steel tubing 

to forgings. Top: hydraulic 

landing gear assembly; cen- 

ter: wing strut; bottom: bomb 
bay door bracket. 














held, it should be evident that they 
require more time for set-up in the 
shop and more skill from the opera 
tor. Consequently, the design should 
not call for a tolerance which does 
not have to be held. An example is 
ny part with threaded fittings at one 
r both ends. 


Burnoff and Upset 


It is logical to assume that the 
imounts of burnoff and upset are 
unctions of the wall thickness of the 
tubing and should be figured as such 
ather than as functions of diameter 

area. The following table gives 
the approximate burnoff and upset in 

thes for various tubing wall thick 
hesses : 

Wall Total otal 
hickness, Flash, Upset, 
In In. In. 
0.190 
0.290 
0.345 
0.395 
0.430 
0.485 


0.532 


0.035 
0.049 


0.065 


0.050 
0.075 
0.100 
0.115 
0.135 
0.140 
0.188 


0.083 
0.125 
0.156 


0.250 


These values are the best available 
at the present time and should be 
Satisfactory for almost all applica 
tions. 

In motor-driven flash welders, the 
amount of upset is easily set by shim 
ming the upset block on the cam. 
With hydraulic machines, however, 
thete is some question whether the 
cylinder should be bottomed at the 
end of upset or whether the resistance 
ot the metal to further upset should 
be the determining factor. The great 
argument for bottoming the cylinder 

course, that it gives a definite 
up. 

would seem logical that the best 
10st consistent welds can be ob- 
| if exactly the same forging 
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pressure is applied to the weld every 
time. Theoretically, both of the above 
methods should not only give con 
sistent welds but also definite take-up, 
assuming: (1) that the composition 
of the steel does not vary, (2) that 
the steel is clean, (3) that the dimen 
sions do not vary from piece to piece 
and (4) that there is no slippage in 
the dies or variation in welding volt 
age. The uniformity of operation of 
the welder is also of great importance 
lf any of these five factors are pres 
ent, bottoming the cylinder is liable 
to result in faulty welds when weld 
ing a critical steel like chrome-moly 
Not bottoming the cylinder will tend 
to offset the faults to a certain extent 
but with a variation in upset distance 
One of two compromises must be 
made if all conditions are not to be 
held constant ; either the quality of the 
weld must be sacrificed or the amount 
of take-up must suffer some variation 


Upset Pressure 


If the cylinder is going to be bot 
tomed, then the upset pressure will 
have no influence on the weld so long 
as it is sufficient to insure bottoming 
the cylinder. If the cylinder is not 
going to be bottomed, however, then 
the upset pressure becomes of major 
importance. 

Although upset pressure is com 
monly considered as a function of the 
cross-sectional area, it is also a func- 
tion of the compactness of the weld 
area. For example, take the two ex 
treme solid round section 
and a tubular section of very large 
diameter with exceedingly small wall 
thickness. Even though both may 
have the same cross-sectional area, it 
would be foolish to use the same upset 
pressure and expect similar welds. 

To determine the unit upset pres 
sure in psi of the weld area, two things 


Cases: a 


must be taken into account: the type 
of steel being welded and the diffi- 
culty of extruding the molten metal 
from the weld. Unfortunately, very 
little is known about just what is the 
desirable pressure for various types 
of sections. We know, however, that 
the effect of excessive pressure upon 
the weld is to cause excessive brittle- 
ness and low impact strength, accom- 
panied, probably, by incomplete fusion 
hut with quite high tensile strength. 


Causes of Brittleness 


There are two causes of brittleness 
in the welding of 4130 and other alloy 
steels. The first is the quenching ac- 
tion (not unlike actual water quench- 
ing) due to the fast cooling of the 
weld by the chilling effect of the dies. 
Since aircraft steels are air- 
hardening, the result is brittleness in 
the weld zone. 

The second cause of brittleness is 
less obvious and is open to some argu- 
ment. A material considered to be 
ductile will elongate before rupture. 
The elongation is obtained because of 
the ability of the grains in the steel 
to slip along each other ; these grains, 
however, can only slip so far without 
rupture. If there is excessive pressure 
after upset, while the weld is cooling 
below the plastic temperature of the 
metal, the grains are forced to slip 
as much or nearly as much as they 
are able. Therefore, the weld is more 
brittle than it might have been be- 
cause of this cold working. 


most 


Low-Pressure Welds 
\ccording to the RWMA Manual, 


welds made with insufficient pressure 
are characterized by porosity, inclu- 
sion, low strength and poor impact 
In the welding of chrome- 
moly steels, the statement is open to 
debate on almost all points. To take 
a specific example, in welding 0.125 
in. wall tubing the upset pressure was 
dropped to 7,000 psi. Photomacro 
graphs revealed no indications of 
porosity or inclusions. (Probably in 
mild steel, which may contain many 
impurities, there would be slag inclu- 
sions with too low an upset pressure. ) 

Tested for tensile strength, all of 
the low-pressure weld samples broke 
outside of the weld. These welds were 
tested without heat treatment. The 
outstanding characteristic of the low- 
pressure weld was its extreme ductil- 
ity as compared to a high pressure 
weld. 

In every low-pressure weld there 
appears a white line directly through 
the weld. According to metallurgists, 
this line may be caused by a variety 
of things, and there are various opin- 
ions as to whether or not it is harmful. 
From work carried on up to date, the 
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belief is that this line is not harmful 
if the weld is to be used in the un 
heated state since the strength of the 
white line is more than that of the 
parent material. If an exceedingly 
high strength heat treatment is to be 
given, however, it is questionable that 
this line will heat treat to the desired 
properties. 

Summing up the effects of pressure, 
the following general recommenda- 
tions can be made: A minimum of 
upset pressure, resulting in a ductile 
weld, should be used if the weld is 
not to have further heat treatment 
or annealing. However, if annealing 
or further heat treatment are in order, 
the upset pressure should be increased 
to about three times the minimum 
value since the resulting brittleness 
will disappear with heat treatment and 
with increased pressure the white line 
is not so predominant. 

As in any flash welding, the speed 
of upset is very important with 4130. 
There are reasons to believe that the 
faster the upset the better the weld 
and perhaps the less pressure required. 


Ha A 


ne reason, of course, for desiring a 
fast upset is to prevent oxidation of 
the high-temperature weld surfaces. 


Die Openings 


The chilling effect of the dies is 
quite large and has much influence 
upon the brittleness of the weld. For 
this reason, the die opening should be 
kept greater for 4130 than for mild 
steel. Limiting factors which must 
be taken into account are the design 
of the pieces being welded, the ability 
to hold alignment and (on very light- 
walled tubing) the deformation of 
the tubing under upset pressure. There 
is some question as to whether the die 
opening should be considered as a 
function of wall thickness or of di- 


Outside Diam 
of Tube, In at 
0.375 
0.500 
0.750 
1.000 
1.250 


Die Opening 
Start, In. 
1.00 


1.25 
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ameter or of be 
table takes into 
diameter, but the 
satisfactorily for all of the 
wall thicknesses. 


account 


ngures shou 


Flashing and Upset Times 


Like burnoff and upset, th 
time is a function of 
and is quite critical in the thin 
tubing. It is even more impor 


1 


keep a consistent flashing ti 


=) 
Wall 


a good weld setting has beet 
than in an initial setting since 
sign, machine operation, prey 
of work and amount of 
influencing factors. There 
values given in the table can b 
depending upon other condit 
Like flashing time, 
function of the wall thic 
of extreme importance: 


upset 


For thin-walled 
it has been found necessary 
the current before uy 


good welds. 


prevent burning of the 
heating of the weld 
s 


ing, the current should be 
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ipset 1s completed—perhaps 
ealing action might be ob- 

it is left on even longer. 
ver for heavy-walled tubing 
in cutting off too soon than 
¢ off too late. Speed of upset 
it influence upon the required 
carryover, 
ible gives general values, con 
both flashing time and upset 
functions of wall thickness. 


Flashing 
Time, 


Upset 
Time, 


Sec. Cycles 


p-4 
vu 


Ion Ww Ww 


mown 


) 
10.5 
15 


30 Approx. 


No 
ae 
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Secondary Voltage 


4130, the secondary 
tage should be kept as low as pos 
he customary procedure in 
making a set-up of chrome-moly is 
to adjust the die opening, flash and 
ipset distance, pressure, flashing and 
ipset time to the desired values and 
then to increase the secondary voltage 
intil no freezing is encountered. The 
tect of too great a secondary voltage, 
ind consequently too great a current, 
is to cause large flash particles to be 
thrown out, leaving large irregulari- 
ties on the weld surface to be closed 
up and resulting—in the case of 4130 
in incomplete fusion. 
lf at the start of the flashing very 
small particles are thrown out but 
near the end large pieces of metal are 
emitted, the fault lies with the cam 
design, not with the secondary voltage 
since It is as low as it can be without 
causing freezing. By increasing the 
edges of the tubing or forging, the 
voltage can sometimes be dropped 
another tap. A cam which has worked 
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very satisfactorily for chrome-moly) 
is one which has a rise of 0.0005 in 
per deg at the beginning of flashing 
and a rise of 0.0055 in. per deg at the 
end of flashing. With this cam, it is 
desirable to bevel the edge of one 
tube at an angle of 60 deg with the 
centerline of the weld. 


Inspection of Flash Welds 


At the present time we do not know 
of any conclusive method of non- 
destructive testing for flash welds. 
Hitherto, X-ray inspection has given 
little indication of the strength of a 
flash weld. Inspection by magnetic 
particles has been slightly more suc 
cessful; this method will reveal very 
had flaws due to lack of fusion, but 
it has not as yet been able to differen 
tiate between good welds and those 
which contain no serious flaws and yet 
are considerably below the 
strength 

It is our belief that the best avail 
able inspection method is the close 
control of the equipment and the pro 
cess after the machine has been prop 
erly set up. Here is one good method: 

On the first lot of each new part, 
four test coupons are furnished for 
each different weld. These coupons 
are identical to the production parts 
with respect to the material and heat 
treatment, diameter and gauge. Three 
of the coupons are tested to destruc 
tion in tension while the fourth is 
subjected to microscopic examination 
In addition, a coupon is made and sub 
jected to the test load after each 
succeeding welds. A failure of any 
coupon below the test load during a 
production run is cause for the test 
ing of the proceeding lot of 25 welds 
to determine their acceptance or re 
jection. If the equipment is of the 
proper type and properly qualified, 
this method will result in obtaining 
100% satisfactory welds. 


desire d 
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Gasoline fer China! 


(Continued from page 41) 

Col. Palmer approached the en*- 
neers of the Aluminum Company of 
\merica and the American Cooking 
Utensil Co. without any specifications. 
None had been given to him; the 
\rmy Air Transport Command had 
simply requested the creation of the 
most efficient and the lightest contain- 
er capable of taking rough handling. 
Heads were put together, pencils 
raced over scratch pads, and there 
emerged a design for a rustproof 
aluminum drum weighing just 21 Ibs. 
The difference in weight of 31 lb per 
drum would make it possible to carry 
an extra drum of gasoline for each 
12 drums loaded on the plane, its 
sponsors jubilantly calculated. 


Fabrication 


The aluminum drum is of welded 
and brazed construction. It is fabri- 
cated from four pieces of deep-drawn 
61S aluminum alloy—two shells and 
two head rings. The container proper 
is made by welding the shells together, 
but the head rings (one on each end) 
are necessary when the drums are 
stood on end or stacked vertically. 

The blanks for the shells and the 
head rings are formed of 14 gauge 
(0.064 in.) aluminum sheet. The two 
shells are joined by an oxy-hydrogen 
circumferential weld, using 43S alu- 
minum welding wire with a flux. The 
head rings are torch brazed into place. 

Severe Tests 

Sample drums, made by hand, were 
given every possible test, including 
pressure, rolling, bursting and degas- 
sing. The tests were conducted by 
the equipment laboratory of the 
United States Air Forces at Wright 
Field, O., and by engineers of the 
\luminum Cooking Utensil Co. The 
results, according to Major General 
Harold L. George, Commanding Gen- 
eral of the ATC, “were beyond ex- 
pectations.”” 

Some of the test models were then 
flown to India and placed in actual 
service. Hump crossings at 17,000 to 
22,000 ft would prove their ability 
to withstand internal pressure, which 
increases with altitude. Soon there 
arrived in Washington a message 
from Calcutta: “Aluminum contain- 
ers proving very durable.” This, it 
should be noted, was not sent until 
after one of thie test drums had been 
flown over the Hump twelve times. 
So procurement was initiated without 
delay for ten thousand drums under 
the highest priority rating. 

Gasoline for China will get there in 
greater and greater quantities now! 
And air freight is still important, even 
though the Stilwell (Ledo) road ts 
open. 
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Cam biock refaced with oil- 





hardening tool-stee! electrodes. 















These intricate and costly dies were reclaimed 
at @ small fraction of their replacement cost 
by welding them with tool-steel electrodes. 
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Welding permits the correction of 
errors in the manufacture of fools 
and dies. These pictures show how 
@ boss on a forging die was re- 
placed by welding, thereby sav- 
ing $500 in time and materials. 











Elements of Tool-Stee! | | 


Reconversion will mean that new tools and dies will 


e 


needed in a hurry—more and bigger jobs for tool-stec| 
welding. In this article Mr. Butler summarizes the fun- 


HE WELDING industry can play 

| as important a role in speeding 

reconversion as it did in help- 

ing industry to convert to the manu- 

facturing of war material. Let’s see 
why. 

Many surveys indicate that the use 
of steel, aluminum, copper, magne- 
sium and plastics is going to be ex- 
panded in the manufacturing of 
civilian requirements. Because the 
working of these materials requires 
the use of dies in most cases, tooling 
is naturally one of the first things to 
consider in any plant’s reconversion 
plans. And this brings us to the 
potential possibilities and advantages 
of tool and die welding for repairing 
and composite fabricating. 


Tool-Steel Welding 


Tool-steel welding is a specialized 
phase of welding that has increasingly 
come to the front in importance to the 
metal-working industry. It may be 
defined as the deposition by the metal- 
arc, atomic-hydrogen or oxy-acetylene 
processes of the basic types of tool 
steels such as water-hardening, oil- 
hardening, air-hardening and _hot- 
working. The weld deposits have char- 
acteristics typical of the tool steels in 
their various classifications, and the 
deposited metal can be annealed, 
hardened, drawn or tempered. 

Each welding process offers its own 
particular advantages, but the metal- 
are method will probably prove to be 
the most widely used in reconversion. 
The balance of this article, therefore, 
will be devoted to that method. 


Air-Hardened Weld Metal 


The arc welding of tool steel is 
really a hardening process. Thecoated 
electrodes utilized are in an annealed 
state, and the weld metal is hardened 
by air quenching from the high heat 
of the arc, The weld deposits are 
“hard-as-welded” no matter whether 
they are applied to hardened or an- 
nealed tool steel, or to mild, medium, 
high-carbon or NE steels. If the units 
to which the tool-steel electrodes are 
applied lend themselves to grinding, 


damental principles of this specialized welding phase. 
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subsequent heat treatment will 1 
necessary. However, weld deposit 
tool-steel electrodes can be ann 
in order to facilitate machining 
afterwards heat treated and temp: 

Tool-steel welding should n 
confused with the practice comm 
known as hard-facing, which | 
different field of application. H 
faced materials will not, as a 
respond to heat treatment becaus: 
their high alloy content, which resi 
in unchanging and unvarying har 
ness. 


Quick Changes in Dies 


The use of the prewar tools 
dies which are still in existence 
enable industry to produce cert 
civilian goods in the least time 
most cases, however, some changes « 
design are contemplated in these t 
and dies; such changes can be facil 
itated by resorting to tool and 
welding. Dies used for blankins 
forming, forging, drawing, embossing 
coining, hot and cold trimming, 
fact, dies for practically every pur 
pose can be welded. During this phas: 
of reconversion, the die and t 
changeover period, the contours, « 
ners and edges of prewar dies can ly 
welded to adapt them 
changes. If it is necessary to manu! 
ture new tools and dies, tool and « 
welding will permit the comparatiy 
quick correction of errors and 
eliminate in some cases the nece: 
for using conventional inserting me' 
ods. 

Tool and die designers have 
effected substantial savings in b 
time and money by utilizing weldi 
for the composite fabrication of t 
and dies. This inexpensive die « 
struction is accomplished by utiliz 
a plain-carbon or low-alloy NE st 
as a base and then applying hy 
speed, water-hardening, oil-hard 
ing, air-hardening, or hot-work 
{ ol-steel electrodes along the cutt 
edges or over the working areas. | 
results in a fabricated composite 
which efficiently substitutes for a « 
constructed entirely of tool steel. | 


to desig1 
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Welding 


By ARTHUR R. BUTLER 


Vice-President, Welding Equipment 
& Supply Co., Detroit 


e principles can be followed on drawing and-form- 
dies of cast structured or medium-carbon steel by 
siting certain alloy electrodes along sharp contours, 
es, belt lines and radii to offset the extraordinary wear 
metal pick-up encountered during drawing and form- 
operations. 


Simplified Maintenance 


[f industry will investigate the advantages and applica 
tions of tool and die welding in reconversion plans, it 
will learn that much time and material can be saved and 

production of civilian supplies greatly facilitated. 
(his phase of welding can be used profitably in any pkant 
utilizing tools and dies. As yet we have not mentioned 
the savings in man-hours and materials which can be 
effected by resorting to welding in tool and die main- 
tenance. Damaged or discarded tools can be renewed by 
welding (either partially or wholly) with a minimum of 
lown-time. Valuable heat-treating time is saved because 
the weld deposits are “hard-as-welded” and need no 
subsequent heat-treatment (other.than tempering) if 
the units lend themselves to grinding. 

The working surfaces of existing tool-steel die units 
can be converted to composite units by 
the addition of the desired deposit of aaa. ee 

rr. * ae ft, @ : : 
tool-steel electrodes. This eliminates 7% eo 
: . ui duty water-hardening 
the expense incurred in producing new angle shear blades re- 
units; in many cases it results in a _ faced with oil-harden- 
superior quality of metal'on the cut ing electrodes. 
ting edges or over working areas. 
Welding also permits the repairs ight center: Com- 
sa EOS . ° : posite fabrication of 
to be confined to immediate faulty 
- a drawing die. The 
ireas and thus reduces the expense three views show the 
incidental to “spotting-in,” regrind- unit as prepared for 
ing or “barbering” over entire work- weding, as welded, 
c,e as finish-machined. 
ing areas. In addition, metal-arc weld- 
ing of tools and dies permits the re- 
tention of desired dimensions WIhIN §naeiee’ peedl 
close limits. This is practically im- with cit-hardening 
possible by any other method. tool-steel electrodes. 


Longer Life, Greater Efficiency 


Below: Repair of an 


Left to right, respec- 
tively, are shown the 
worn punch, the punch 
as welded and as 


In addition to being of such great 
mportance in retooling during recon finish-machined. 
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version, tool-steel welding will in- 
crease the efficiency of industrial 
plants. The practice of reclaiming 
and repairing tools and dies by weld- 


ee 


No heat treatment 
was required for 
the repair of this 
oil-hardening die. 


Right: This plastic mold 
die is a fine example of 
the manner in which tool- 
steel welding may be 
used to make changes in 
contours, corners or edges 
in order to correct designs 
during die tryout or 
changeover periods. 
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@& Composite-fabricated die. The base is mild steel, 
edges “hard-as-welded" deposits of oil-hardening tool steel. 


ing results in longer life of plant 
equipment. 

Fewer replacements of die units are 
needed, which saves labor and reduces 









the cutting 





Left: Composite fabrication of a draw 
ring. The base is mild steel, and 
deposits of tool-steel electrodes con- 
stitute the working edge. The two 
views show the unit as prepared and 
as welded and partially finished. No 
heat treatment was given; the ring 
was ground to size and put te work. 
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interruptions to production 
fewer replacements of unit 
higher will be the operating eff 
of a plant through uninter: 
production. Less planning is r 
on new die construction and di: 
tenance. The sustained operat 
units made possible by the avail 
of tool-steel welding eliminat 
many cases the necessity for 
taining duplicate sets of dies 


Inserts Eliminated 


It is often possible to apply 
three or even four types of too 
electrodes to one die unit, elimi 
the use of costly and sometim« 
satisfactory inserts. One die car 
be made to perform various funet 
which would ordinarily require 
rate die units and separate 0; 
tions. The utilization of the pr 
types of tool-steel welding electrodes 
permits the addition of different 
of surfaces at desired points to 1 
specified requirements. Further 
a working surface of any des 
characteristic can be combined wit 
resilient core. 

Composite fabrication by wel 
will eliminate the use of inserts, 
quently unsatisfactory or imp 
cable because they never becony 





tegral parts of the die. Many si 
die sections do not lend thems« 


at all to insert usage. In comp 
fabrication, it is often practicabl 
weld two, three or four types 
dissimilar materials on one die 
to perform individual functions 
Changes during Tryouts 
Partial or full repairs can be 1 
to cutting edges or over working ar 
without disturbing the original he 
treated condition of the unit. Chang 
in design can be made during 
tryouts or die changeover perio 
and errors made in die manufactut 
can be rectified. This prolongs 
life of the die and lessens maintenan 
Another beneficial practice is the « 
version of existing tool-steel die s 
tions into composite units to m« 
unusual conditions by welding a bet 
grade of tool steel on the cutt 
edges or over working areas t 


Typical Applications 


The illustrations show some of 
possibilities afforded by tool and 
welding for such equipment as « | 
blocks, forging 
blades, drawing dies, punches, d1 
rings, mold dies and other units. P 
tured are examples of refacing, c 
rection of errors, composite fabri 
tion, correction of designs, etc 
Manufacturers planning on rec 
version should definitely take to 
steel welding into consideration 


dies, angle sh 
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The odds are 4000 tol 


WE HAVE WHAT YOU WANT! 


Whether you need a giant 30-inch Tube-Turn welding 
fitting weighing more than a half ton, a half-inch fitting 
with weight measured in ounces, or any of the 4,000 
other items in the complete Tube Turns line... your 
Tube Turns distributor can supply you. He carries an 


ample stock and can serve you promptly. His 


years of successful experience are at your 
disposal to help solve difficult problems. And 
back of him, ready to help at a minute’s notice, are the 
nearest Tube Turns factory branch and the complete 
engineering staff and facilities of the 
Tube Turns factory in Louisville. 
Remember—Tube-Turn weld- 
ing fittings were the first weld- 
ing fittings and are still the 
best. Let the new Tube Turns 
Catalog No. 111 show what 18 
years’ specialized experience 
means to you. Write for your copy 


of this valuable handbook today. 
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TRACE MARK 





THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 





Selected Tube Turns distributors in every principal city ready 
to serve you from complete stocks. 

TUBE TURNS (Inc.), LOUISVILLE 1, KENTUCKY. Branch 

Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 

land, Dayton, Washington, D. C., Houston, San Francisco, 

Seattle, Los Angeles. 
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Britain's “Bis Inch” 


Unlike its American counterpart, the British system 
of oil pipe lines was constructed without benefit of 
welding. The reason? Every available weldor in Great 
Britain was needed for urgent work in the shipyards. 


the 
forces, 


66 O MEE needs of the 
Allied Britain has 
had to be made into a great 

military oil dump,” Geoffrey Lloyd, 
Parliamentary Secretary of Britain’s 
Ministry of Fuel and Power, declared 
in a recent statement. “Since 1941, 
we have constructed an elaborate, in- 
terconnecting pipe-line system a thou- 
sand miles long, studded with scores 
of secret underground storage tanks 
capable of holding large reserve 
stocks. Without pipe lines, the 
build-up of the Allied air offensive to 
anything like the desired scales 
would have been impracticable and 
the problem of providing the huge 
petrol needs of the Allied invasion 
armies would have been greatly com- 
plicated.” 


First Line to London 


The first part of the network was a 
line to link the southwest oil ports 
with the London area. This pipe line 
was not intended for aviation gasoline 
but to ease the burden of oil carriage 
being borne by British railways. The 
terminal depot opened on December 5, 
1941, six months after the preliminary 
work on the line had been begun. 

The next section linked in the oil 
ports of the northwest coast; the 
second pipe line, running southwards 
from the northwest area, was in op- 
eration May 30, 1942. Facilities for 
pumping in either direction were pro- 
vided, and storage depots were linked 
into both pipe lines. 

To prepare for the needs of D-Day, 
the next move was to link these new 
facilities with the sites of future inva- 
sion bases. A spur from the original 
line was run to the south coast in the 
early summer of 1942. Forty miles 
of the line, started May first, began 
operating on June 30. 


Fuel for Flyers 


The enormous increases in aviation 
fuel requirements of the RAF and 
the United States Air Forces based 
in Great Britain necessitated the con- 
struction of still further transporta- 
tion facilities. To prevent a lack of 
the octane needed to sustain the big 
bomber offensive, the British Oil Con- 
trol Board decided upon a new series 
of pipe lines. These would carry the 
aviation gas from west coast ports to 
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depots within easy reach of the coun- 
try’s great new air fields. 


350 Mile Circuit 


The plan provided for lines running 
from the west coast ports to form 
an aviation-gasoline circuit over 350 
miles long. Work started on Oct. 1, 
1942: both lines from the western 
ports began operating in March, and 
the circuit was completed by the end 
of August, 1943. A_ considerable 
number of important storage depots 
were linked into this circuit, which 
now holds the lifeblood of the mighty 
air arm daily pounding the Reich. 

Further extensions of the pipe-line 
system in the south and east of Eng- 
land were undertaken in the autumn 
and winter of 1943. The shortest of 
these extensions runs for 22 miles and 
the longest for about 120. Another 
is nearly 100 miles in length. All’of 
these lines were in operation by the 
middle of March, 1944. 


Construction Sectionalized 


The method of organization worked 
out for the original line was so suc- 
cessful that it was used in the con- 
struction of all succeeding pipe lines. 
The route of the projected line was 
broken up into a number of equal 
sections on which work could be car- 
ried on at equal speed. Thus the 
completion of all sections would be 
reached simultaneously. Wherever 
possible, routes were chosen across 
the open ‘country so that the fullest 
use might be made of mechanical ex- 
cavators. 

Agricultural interests were closely 


Great Britain has had to 
be made into a great 
military oil dump to 
meet the needs of the 
Allied forces. Oi! re- 
ceived at the ports is 
pumped through an ex- 
tensive system of un- 
derground lines to stor- 
age depots and alr 
fields. Welding could 
not be employed to 
join the pipe sections 
because of lack of weld- 
ors, but both welding 
and welding fittings 
were used inside the 
pumping houses, as this 
picture shows. 


British Official Photo 


watched. On an averags 
15 to 20 ft wide was the o; 
affected, and this only { 

time. In trenching, the to 
removed and kept separat« 
subsoil so that it could be 
placed on top of the trencl 
ting farming to continue. 


Water Crossings 


Many physical difficulties 
countered, and water obsta 
rivers by the score had to be 
These ranged in size from la 
estuaries and the middle r 
substantial rivers down 
brooks and drainage ditch 
maximum amount of line la 
week was 18 miles of 10 in. | 
best sustained effort was on 12: 
of both 10 in. and 8 in. line in 84 
More than half the system cor 
8 in. pipe and more than a quarte: 
10 in. The short spurs consis! 

8 and 4 in. pipes. 

Practically all of the lines y 
signed to operate at a pres 
600 psi. This pressure is low « 
to enable comparatively light 
be used, thus saving large quantiti 
of steel that would othery 
needed for heavier wall thickness: 


Few Welded Joints 


Britain’s pipe-line system ha 
built without weldors, as non 
be spared from the shipyard 
place of welded joints, special 
lings were used, designed to : 
certain amount of expansion it 
in the line. Under normal con: 
however, every joint in ever 
would have been butt weld 
places where only welded joints 
stand the strain of pressure, 
chors” were used; these ar 
concrete piers through which 
runs at the points where it ber 

The whole length of the syst 
under a continuous patrol. Thi 
stant inspection ensures a neve! 
ing flow of oil in Britain’ 
underground arteries. 
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Easier operation ... uniform results... both are 
made possible by the three greatest advances ever 
combined into one x-ray control. 

Current through the tube—first major factor in 
getting consistent film densities—starts at the rate 
desired and is kept constant by the new X-Actron. 
This is a foolproof electronic stabilizer. It holds the 
milliamperage or kv setting steady, as set on the 
Milliamperage Selector, even in spite of varying : 
line voltage. 

The new kilovoltage control is direct-reading .. . 
does away with calibration curves, to eliminate errors. 
It’s adjustable from 30 to 150 kv in 2 kv steps. 

The third important factor—exposure time—is 
controlled precisely by an electrically driven timer. 

This is scaled in 1/100th of a minute, to speed and 
simplify the readings from exposure charts. 

This simpler control means wider usefulness—on 
sand and die castings, welds, parts of wood, plastics, 
ceramics, and all types of assemblies. 

Remember—an okay by x-ray cannot be questioned. 

Call your nearest Westinghouse office for full details, 
or write for Booklet B-3502, to Westinghouse Elec. & 
Mfg. Co., P. O. Box 868, Pittsburgh 30, Pa. J-02043 








PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Westinghouse 
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Fig. 1——-New-type automatic welder as set 
up for the fabrication of 50-ton ship 
booms. The head is stationary; the tube 
moves longitudinally. The controls are 
mounted separately, as shown at right. 


HIP booms being fabricated at the 
. Union Metal Mfg. Co., Canton, 

O., are of tapered design and 
consist of one or more welded tubes 
of % to %@ in. wall thickness. The 
first tube is cold rolled longitudinally 
on a hardened steel mandrel. Subse- 
quent tubes (if any) are forced upon 
the previously rolled ones, each being 
cold rolled in turn to form a single 
structure with a wall thickness up to 
an inch or more, depending upon re- 
quirements. 


















New Welding Process 






A new type of submerged-melt 
automatic welding known as “Lincoln- 
weld,” a development of The Lincoln 
Electric Co., is being used to join the 
longitudinal seams. This process, it 
is claimed, results in welds of con- 
sistently high quality and also shortens 
fabrication time. 

Construction of the 50-ton-capacity 
boom shown in the accompanying il- 
lustrations necessitates the fabrica- 
tion of two tapered tubular sections, 
each 25 ft long. Each section has a 
second tube inserted within the outer 
tube to make a two-ply formed plate 
member, 5¢ in. thick. The structure 
has an OD of 18 in. at the larger end 
and tapers down to a 15% in. OD at 
the smaller end. 

A general view of the automatic 
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TUBE WALL 
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~ COPPER 
BACK: UP STRIP 






WELD GROUND FLUSH 


Fig. 2—Cross-section of as-welded joint (top) 
shows 100°%, penetration through to copper back- 
up strip. The weld bead is ground flush both 
inside and ovt as shown in the bottom sketch. 


equipment is shown in Fig. 1. In this 
picture, the operator has just started 
the job of automatically welding the 
longitudinal seam of one tube section. 
The welding head and flux hopper 
are stationary mounted, and the tube 
is moved horizontally under the arc. 
A special jig with heavy adjustable 
shoes is employed to press against the 
side of the tube in order to force the 
edges together during welding. 


Welding Speed 


The boom is pulled through the 
pressure jaws at the welding speed of 
2 ft per min, requiring 12% minutes 
to complete the longitudinal weld for 
each 25 ft section. The small-diameter 
end of the boom is clamped to a draw- 
bench drive powered by a 7% hp elec- 
tric motor. The bar at the bottom 
portion of the tube is fastened to the 
work by means of a hole flame-cut 
through the tube for this purpose. A 
drawbench chain hooks onto the other 
end of the bar. 

The are and generator controls of 
the welding unit are mounted behind 
the operator, as may be seen in Fig. 
1. A suction flux-recovery unit travels 
after the welding head to pick up the 
unfused flux, which is then screened 
and re-used. 


Use Back-Up Strip 


In order to provide a weld that will 
meet all the physical requirements, 
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Automatic Welding Boom: 


The booms are ship booms—tapered, tubular str 
formed of 1010 steel. Large numbers are need 
volume production could not be achieved unti! 
matic welding was applied to the longitudinal 


tures 
» but 
auto- 
ams, 








a copper back-up strip (s 
is clamped underneath 
where it is held tight at the 
tion by means of a roll arra 
The movement of the tubs 
pulled under the arc actuates ¢ 
holding mechanism. A small r 
ment is formed on both the it 
outside of the joint as shown i: 
Thus 100% penetration of 1 
is effected. 

One of the rigid requireme: 
these booms is that the wel 
show absolutely no flaws o1 
Both the inner and the outer 
are ground flush, as indicated i 
bottom sketch of Fig. 2. The eri: 
is done with a motor-driven gri 
wheel as the unit travels along t 
length of the boom. 


Inspection 


The welds made by this p: 
inspected by magnetic partick 
also by random test plugs. 

The boom sections are joi 
cumferentially by manual ar 
ing. A splice member (Fig. 3 
clamped around the two boo: 
tions. Welding is then don 
seams, including the alternat 
cesses in the member shown i 
picture. A second manual vy 
operation is made to affix the 
fittings to the boom. 


Fig. 3—A splice member (being held by 
the operator) is used to hold the two 


tapered boom sections together for manvo! 
arc welding of the circumferential seam 
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EUTECTIC welds are: SMOOTHER * STRONGER 
¢ BETTER COLOR MATCHED * MORE MACHINABLE ~ 
¢ FASTER TO MAKE and REQUIRE LESS HEAT, 


avoiding PTAC stresses and overheating : 
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No other welding or brazing process affords 
welders such a combination of advantages at 
such low bonding temperatures (as low as 
340°F) and little heat consumption. 

Metallurgists and welders have long been 
aware of the tremendous advantages welding 
at Low Te tures would have in metal 
joining. If it were possible to gain the advan- 
tage of the strong bond formed by fusion 
welding without resorting to high tempera- 
tures, the ideal in welding would be achieved 
and an all-round better weld obtained. 


EUTECTIC Low Temperature Welding, 
the most revolutionary welding development 
of modern times, enables you to weld joints 
at temperatures below the fusion points of 
base metals—eliminating the many hazards 
of high temperature fusion welding. 


All metals can be joined by the EUTECTIC 
process. No special skill is required .. . No Gx 
tensive training needed. All standard meth- 
ods of heating are employed: Gas—Arc—Fur+ ne 
nace and others in combination with the new 
EUTECTIC Welding Rods and Fluxes, 


If you have Oxy-Acetylene or Arc welding equipment all you need is an assortment of Eutectic 
Rods in order to add this important improvement to your equipment. Get the facts today! Fill in 
the coupon at once for full information. 










me a DE SR, CD OOD RD RED Gee eee eon 


EUTECTIC WELDING ALLOYS COMPANY 
40 Worth Street, New York 13, New York Room 1110G 


Please send me full information for Lager on Syl pg oo 


assortment of important Eutecrods for Prod 
and Maintenance welding. 

















EUTECTIC WELDING ALLOYS COMPANY a 
Originators of Eutectic Low Temperature Weld ng : et ——— Position 
| Address__.__ Ps, Se ae 


me 40 Worth Street, New York 13, New York 








Gauge Tester 
By Harold Calkins 


REVIOUS to my suggestion there was no 

means of testing acetylene and oxygen 
gauges at Marinship Corp., Sausalito, Calif. 
All gauges had to be sent to San Francisco 
for testing and repairing. 

My suggestion, adopted by the Labor- 
Management Committee, called for a gauge 
tester. It consisted of a manifold with two 
outlet valves—one for acetylene (low pres- 
sure) gauges and the second for oxygen 
(high pressure) gauges—as illustrated in 
the accompanying sketch. On the inlet side 
of the manifold, an intake valve was set at 
a pressure sufficient to restrict the intake 
air and protect the regulator diaphragm 
from getting a quick blast of air which 
might damage it. The control on the front 
of the box regulates the amount of air held 
in the manifold; this control has a dial 
with limit markings for governing the 
capacity pressure of the acetylene gauges. 


Short Cuts and Kinks... 


The master gauge is in series with the 
valve being tested. 

When either of the valves are open, the 
readings on the gauges being tested should 
correspond to the master gauge. If they 
do not, necessary adjustments can be 
readily determined with this testing device. 
The use of my suggested testing device 
eliminates tying up gauges while they are 
being tested and repaired, with the con- 
sequent delay in work. Also, this device 
is an important safety factor as all gauges 
are now tested periodically. Formerly, a 
gauge could be inaccurate without anyone 
knowing it. 
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Ring Trimming Jig 
By H. M. Elvaker 


tT MarInsuip Corp., Sausalito, Calif., we 
used to cut rings from large-diameter 
pipe with a hand cutting torch. This was a 
slow process as the rings had to be placed 
in a vise and turned by hand, Because of 
the inherent inaccuracy of this type of 
flame-cutting, the rings came out uneven 
and had to be ground to satisfactory size. 
All of this took time. To do a finished job 
on one of these large rings, a double ring, 
for example, required four hours of work. 
This seemed to me terribly costly as well 
as awfully slow so I devised a jag. The 
idea was submitted to our War Production 
Drive Committee and adopted as the stand- 
ard procedure to be used in this opera- 
tion. The jig consists of a horizontal shaft 
having four arms, each of which is provided 
with a set screw. The shaft is secured to a 
supporting table upon which a flame-cutting 
machine is pivotally mounted. The flame- 
cutting machine’s driving mechanism serves 
to rotate the ring about the center of the 


Testing device for oxygen and acetylene gauges. The contro! on the 
front of the box regulates the amount of air held in the manifold. 
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Jig for flame-cutting rings from sections of 
large-diameter pipe. The driving mechanism of 
[the flame-cutting machine rotates the pipe. 


shaft. The problem of cutting on the camber 
line drawn on the ring thus becomes a mer 
matter of manipulating the torch in or « 

The entire job can now be done in al» 
seven minutes. 
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Coated Cover Lenses 
By L. Stine and S. C. Ertter 


bane a’ weldor is doing continuous a 
welding, it is sometimes necessary) 
him to change his cover glasses as mai 
three times a day because of the lower vis 
bility resulting from weld spatter. \W 
developed a method to end this nuisanc: 


won honorable mention in a Labor-Ma 
agement Suggestion contest. 
While we were working at York S 


and Lock Co., York, Pa., to install a 
partment in a safe which had been spra 
with lacquer, we happened to notice that th 
sparks and spatter from the welding a: 
not stick to the lacquered surface. That 
gave us an idea. We brushed lacqu 
weldor’s goggles and visors and foun 
they exhibited a fair quality of resista 
the sticking of spatter. Further experi: 
showed that much better results cou 
secured by dipping the cover lenses 
lacquer instead of brushing them. 

Our lacquer-coated lenses were pla 
a five weeks’ welding test. At the « 
this period, the accumulation of spatter | 
each lens was removed by using a lacque! 
thinner, and the glass was again treated 
with lacquer. A cover lens (unless broken) 
will thus last indefinitely. 

This coating has been successfully used 
on welding helmets and goggles and on the 
glass shields of emery wheels; in all cases 
it has greatly lessened replacements ani 
improved visibility. 
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WITH WELLS’ 


Stabby ELECTRODE HOLDER 


Whether your job is welding the keel of a Liberty ship or repairing 
small equipment, Martin Wells’ Stubby electrode holder does the job 
quickly, easily, and economically. 








is popular with maintenance superintendents be- 
cause its time is spent on the job, not in the repair shop. It is practically 
indestructible — the insulator cap is the only part that requires replace- 
ment and it can be changed right on the job. 


Stubby fits more jobs, is a general purpose holder for all 
Operations using 300 amps., is particularly.adapted to close-quarter 
work, 


Stubby is liked by the weldor because it’s lightweight, 
perfectly balanced, has no springs to tire the hand. Rods can be changed 
quick as a wink, right on the job. 


Saal thinacmeiilelalthaciasiasia 


Martin WelX 


5886 Compton Ave., 
Los Angeles 1, California 














Brazing Small Wires 


A™* method of 


wires of 


small round 
from 0.0226 to 


brazing 
diameters 


0.049 in. has been adopted in the distribu- 
tion transformer division of General Elec- 
Instead of 


tric’s Pittsfield works. the 





One wire has been dipped in a mixture of 


pulverized silver alloy and fiux in order to 
torch braze if to the end of the other wire. 


conventional strip of silver alloy with flux, 
a mixture consisting of equal parts of filed 
silver solder and borax flux is used. 

The end of one of the two wires is either 
moistened or heated and then inserted in 
the container holding the mixture. When 
a sufficient amount of mixture has adhered 
to the wire, the two ends are placed to- 
gether and heated over a gas flame until 
fused by the alloy. If the heat is correctly 
applied, the resulting joint will be free of 
lumps and points. 

In the former brazing method, consider- 
able silver was lost. The new method has 
resulted in a saving of approximately 80% 
of the strip silver alloy previously used. 


Quick Cast-Iron Repair 


HE cast-iron housing (right) and the 
brush-holder assembly in the accom- 
panying picture are parts of the same motor. 
These parts came to the repair shop with 
fractures at the locations indicated by the 


arrows. In making this repair, it was 
necessary to hold the dimensions of the 
collar exactly. Also considerable strain 


would be placed on the weld when the nut 
was tightened—a fact that had to be borne 
in mind. 

A quick repair of both parts was made by 
preparing the work with one type of elec- 
trode and welding it with another. Groov- 
ing and welding time together amounted to 
no more than 5 minutes for each part. The 
same procedure was followed in welding 
both fractures. 

The groove was cut along the line of the 
fracture with a coated mild-steel electrode, 
using excess amperage (for example: for 
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a casting of 4% in. or less use a \%& in. 
electrode with 160 to 175 amp). Some 
steel electrodes are better than others for 
melting out the groove. An E-6020 class 
electrode was found to cut cleanly and 
quickly and leave no steel along the line of 
the cut. 

The weld was made with two layers of 
metal deposited from a fabricated copper- 
steel electrode for welding cast iron. Be- 
cause no preheating was used and there was 
so little heat effect from the welding and 
cutting operations, it was not necessary to 
remove the bronze bearing from the end 
housing nor to remove insulation or wiring 
from the brush-holder assembly. After 
welding, the alignment of all parts was 
perfect. 


Pipes for Penicillin 


WW sinc and welding fittings are play- 

ing a vital role in the production of 
penicillin, the miracle-working drug of 
World War II. Aiding to save the lives of 
many wounded G. I[.s is the first large-scale 
plant in the world to produce the new drug, 
that of the Commercial Solvents Corp. at 
Terre Haute, Ind. Engineered by E. B. 
Badger & Sons, the new plant uses only 
welded piping for the penicillin dehydrating 
process. The welded joints had to be made 
with the utmost care in order to avoid pin- 
hole leaks. So far not a single leak has 
ever been traced to this source. 

The picture shows 6 in. diam pipes and 
6 in. elbows welded to an 8 in. header and 
6 in. diam pipes welded into a 12 in. header 
at 60 deg from the horizontal. It’s 


a very 
neat job! 


welding. 





A fabricated copper-steel electrode for welding 
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Courtesy, Tube T 





The combination of welding and welding fittings 
made this complicated piping installation 
proof for the dehydration of penicillin 





leak 


























| CORRECTION 
«> PAGE 68 of THE WEI 


tor February the statement w 
that 1@ in. cast-iron electrodes 

to build up the edges of the head 1 
a cast-iron feeding drun Chis 
error; the use of cast-iron el 
recommended 
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for this type of 








which requires a minimun 








tion and a maximum in ma¢ hinal l 
The electrode 
job was a Phillips 
cated non-ferrous electrode 
for welding on cast iron 
deposit which is the color of cast 








used 








“AND” 




















Courtesy, C. E. Phillip 


Cast-iron housing (right) and brush-holder assembly (left) repaired in record time b 


cast iron was vused. 
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Gun \ int Welding School 





One of the graduates of The Babcock & Wilcox 
Co. gun mount welding school at Alliance, O., 
flame-cutting parts for Navy gun mounts to 
prepare them for welding. This worker is one 
of the 318 men and women who completed the 
course and qualified as first-class Navy weldors. 











98 students, of whom 318 qualified. 








t 








f the U. S. Government gun factory. 










{ welds is consequently necessary. 







experience in running a similar school 













t pass before he or she qualifies. 
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women have been hired 
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yy rst-class Navy weldors for 
| nt work on anti-aircraft gun 
merely a routine task at the 
ool of the Rush Street gun 

; of the Babcock & Wilcox Co., 

A O. Since its beginning in De- 


ember, 1940 (a whole year before Pear] 
Harbor), this school has given 85,000 man 
urs of instruction and taught welding to 


fhe main product of the Rush Street 
ant is high caliber Navy gun mounts for 
al-purpose anti-aircraft guns, including 
uunts for the famous 5 in. 38 caliber gun 
t is known as the “Navy Sweetheart” 
id used on nearly every big ship afloat 
Other guns for which the plant turns out 
ounts are the 5 in. 25 caliber dual- 
rpose gun, the 8 in. 55 caliber gun and 
the 40 mm gun used on all naval vessels 
The Alliance plant is the only source of 
uunts for the 5 in. 25 caliber gun outside 


rhe quality of welding performed at the 
gun mount shop is vitally important to the 
strength and durability of the finished guns. 
Because of the terrific vibration and recoil 
which the gun mount must bear, the welding 
must be comparable to that required for 
igh-pressure vessels. X-ray examination 


The welding school was born out of ne 
essity but sired by Babcock & Wilcox’s 


1933 at Boulder Dam. The Alliance weld 
g school was organized by Fred J. Gale 
ouse, now superintendent of the gun mount 
shop. The school is financed by the com 
pany, and students are paid the regular 
starting wage while they are learning. The 
lasses are carried on by foremen inside the 
shop, and the final examination consists of . 
the rigid Navy tests which each weldor \ 
ie hundred and ten of the total 405 Tt oO LL . 
mployees in the plant are weldors, 95% of 
hom were trained in the conipany welding 
x I. The school has also trained 123 
rs who left the plant to go into the 
ed Services; to replace these men, 
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Check the advantages 

of TITAN RODS 

Double Deoxidized to Produce Ductile, High 
Strength, Non-Porous Welds 

Uniform and Easy Tinning 

Low Melting Point 


Good Machinability of Deposited Bronze Alloy 
in the Weld 


Good Resistance to Corrosion 
Low Fuming —A Comfortable Atmosphere for 
the Welder 


Write for details of the following TITAN BRONZE 
WELDING RODS 


PENN BRONZE e TITAN BRAZING BRONZE 
TITAN BRONZE e TITAN NAVAL BRONZE 


TITAN WEARWALL BRONZE 
TITAN MANGANESE BRONZE 
TITAN NAVAL MANGANESE BRONZE 





METAL MANUFACTURING CO., BELLEFONTE, PA. 


NEW YORK + CHICAGO + NEW ORLEANS + SAN FRANCISCO 


Quelity Alloys By Bross Specialists 


and 8 Bronze Red . + Forgings * Die Castings + Welding Reds 
















Exploded Plates 


EMEMBER the Port Chicago (Calif.) 
disaster of last July? It was one of 
the worst in history. Twin explosions, a 





The remains of ship 
. - : plates found after the 
few seconds apart, blew four ships into Port Chicago disaster. 
oblivion, badly damaged an oil barge, Note the good condi- 
ripped apart an ammunition depot and lev- tion of the welded 
eled 20 to 30 houses. The vessels de- seams as well as the 
stroyed were a Victory, a Liberty, a Coast shrapnel effect, caused 
Guard fireboat and a crash boat; these ®%y ying steel, on 
blasted vessels were so completely frag- the tof? plate. 
mented that bits of their hulls no larger 
than the palm of a man’s hand were scat- 
tered throughout the town. 

Something was able to withstand the 
force of such an explosion, however Courtesy, The 

. , , a . Lincoln Electric Co 

welded seams. Examination of pieces of the 
shattered plate revealed that the welds 
were standing up in remarkably good condi- 


















tion, as the accompanying pictur 
The welds did not break even thoug 
of the plates examined were torn 
across the weld. 
































Dolly for Long Loads 


T= handling and transportation 
landing mat strips presented a 
problem to one manufacturer. T| 
were not wide enough to permit 
the strips crosswise, and the standa 
form of the plant’s industrial tru 
not long cnough to permit them to 
ried lengthwise. As the upper 
shows, the solution was found by cor 
ing an auxiliary dolly mounted on 
to carry the landing mat strips 

The lower picture shows the 
tion details. The dolly was made by 
cut parts of standard flat rolled sha 
steel fitting bolted to the forward 
the power truck platform provides fo: 
connection between the base frame a 
truck. The truck lifts only one end 
dolly and can either push or pull it 
through narrow aisles and around 
with ease. 



























— CHEK-SHOCK Oxygen CUSHION Valve — 


@ Will allow tank valve to be opened rapidly without damage to regulator 
or danger to operator. 
@ Will prevent unnecessary internal wear in regulator (as, NOT necessary 
to release control screw before opening tank valve). 
@ Will eliminate possible injury to operator from burstings. 
@ Will increase life of regulator assembly. 
This NEW automatic safety device CUSHIONS the initial BLAST of 
pressure when tank valve is turned on (this uncontrolled surge which strikes 
like a hammer, is the direct cause of most damaged regulators and accidents). There- 
after pressure slowly equalizes and then CHEK-SHOCK allows a full flow 
of oxygen. 
ONLY ONE MOVING PART, POSITIVELY FOOLPROOF 


*PRICE IS LESS THAN ONE REPAIR BILL* 
Coupler type (will fit any std. size welding type oxygen regulator)........... 


Type “A” (for small Airplane or Soldering type regulators)................ 6.00 ea. 
Also made for all types of couplings to fit MEDICAL regulators............. 7.00 ea. 





See your distributor or write— 


iF Courtesy, The Elwell-Parker Electri 
Sate sam 0. This dolly was designed for the handling of 


landing mat strips with industrial trucks. Con 
FOWLER CALIFORNIA struction details are given in the lower picture 
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BETTER... 


LOWER COST. 
ARC WELDI 


@ Unamatic “Concealed Arc” welding, which uses 
light coated wire and granular flux is accepted as 
the most advanced type of arc welding by men 
who know. 


Providing the important advantages of faster, 
better, lower cost, Unamatic “Concealed Arc” 
welding is recommended where any of the follow- 
ing work is to be done: 


) 


1. On all plate for single pass welding with 
proper back up. 

2. On heavy plate for multiple pass welding. 

3. For plug welding. 
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UNAMATIC HEAD FOR 
“*CONCEALED ARC” 
(LIGHT COATED WIRE 
AND GRANULAR FLUX) 
AUTOMATIC ARC 
WELDING 


. For high-speed welding with deep penetration 
on mild or low alloys. 


For welding stainless steel and some non- 
ferrous alloys. 


For all flat or circumferential welding, with proper 
fixtures, when high production rates are required. 


Write or wire for complete information on Unamatic 
“Concealed Arc” welding...today. Also 
bulletin —‘‘How To Select Equipment For 
Unamatic Arc Welding.” 

rj 


UNA WELDING, INC. 


1615 COLLAMER AVENUE 
CLEVELAND 10, OHIO 
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“Dualare” Welder 
*% The “Dualarc” 


and differentially wound 


A “Dualarc’’ generator set in a steel 
cabinet. Units of this type may be used 
for either stationary or mobile operation. 


combination with an independent control 
of voltage and amperage, providing a 
wide range of flexibility and heat control. 
When operating as a compound-wound 
generator, the machine delivers 40 volts, 
plus 15 volts for line drop, for carbon- 
arc and shielded-arc welding. When 
operating as a differentially wound gen- 
erator, it provides 25 volts for metal-arc 
welding. The differential action, which 
is obtained by reversing the current in 
the series field, automatically provides 
the proper reactance to suit all condi- 
tions of load, states manufacturer. This 
feature is used to advantage in welding 
thin sheet metal, as speed with desirable 
penetration can be obtained. 

“Dualarc” generator sets (see illustra- 
tion) consist of the double-current gen- 
erator and a direct-connected gasoline 
Diesel 


or a engine with all necessary 
controls and accessories. This equip- 
ment is housed in a steel cabinet and 


may be mounted on skids for stationary 
operation or on trucks for ready transpor- 
tation to welding jobs in the field. Elec- 
tric Arc, Inc., 152 Jelliff Ave., Newark 8. 


Detachable-Front Holder 


% An electrode holder designed so that 
the front assembly may be readily de- 
tached by hand without shutting down 
the welding machine has been developed 
by Detroit Electrode Holder Mfg. Co., 
2054 Forest Ave., West, Detroit 8. The 
new “Marine Model” holder is of the 
resilient-jaw type, fully insulated. Re- 





may be detached or reinserted in 15 seconds. 
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is a d-c welder provid- 
ing the advantages of both a compound 
generator in 






New Products 





without the use of radio-f1 


equet 
formers. Predetermined autor 
ing controls each unit operat 












fo Use 













moval or reattachment of the front re- 
quires but 15 Manufacturer 
recommends that operators be instructed 
to remove fronts whenever they leave 
the job and turn them in for inspection 
and repairs at the close of each shift. 
With its front removed, the holder may 
be left anywhere without danger of an 
arc, states manufacturer. 


seconds. 
































Allis-Chaimers induction heater. If cay 
used for brazing and 


soldering operations 






be 



































G-E magnetic comparctor. If permits rapid 
and accurate inspection of small metal parts. 


Magnetic Comparator 

% The General Electric magnetic com- 
parator provides a simple, non-destruc- 
tive method of inspecting ferrous parts 
such as rods, bolts, springs, small 
fabricated parts, etc. The circuit is first 
balanced by placing an acceptable part in 
each of the two test fixtures. One of 
these “standards” is then removed, and 
the parts to be tested are individually 
inserted in its place. Any deflection of 
the instrument pointer indicates a devia- 
tion in magnetic characteristics from that 
of the standard. 

This instrument has been redesigned 
to permit a more functional arrangement 
of its components. The newest model 
has a grey steel case with a sloping front 
panel on which are located the indicating 
instrument, variable-voltage transformer 
and the necessary rheostats and switches. 
Graduated dial plates on the sensitivity 
and balance control rheostats have been 
added to allow duplication of settings. 
Special Products Div., General Electric 
Co., Schenectady 5, N. Y. 


Induction Heater 


* A line of electronic induction heaters 
for brazing, soldering, annealing, harden- 
ing and preforge heating operations has 
been developed by the Allis-Chalmers 
Mfg. Co., Milwaukee. This new elec- 
tronic heater can be adapted to a wide 
variety of metal-working applications 
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operator merely pushes the start 
and the unit 


completes the 
and then automatically shuts off 
features are a current limiting cit 
protecting the oscillator filam 
prolonging tube life; a_ thre 


rectifier (on larger size units) to 
maximum power and prevent un 
of the power line, and safety dey 
protection of the operator an 
ment. All models have a capacit 
or more kw and 

220 or 440 volts, three-phase supp! 


operate 





Thomson Model 
150 kva machine with 10,000 Ib clamp 


ing and 32,000 ib upset pressure 
Flash Welder 
% Thomson Model F-25 flash w 
is rated at 150 kva and is capal 


diameter 


welding stock up to 2% in 


air-operated clamps exert a cla 
pressure of 10,000 lb and its hyd: 
push-up delivers a 32,000 lb upset 


sure. The clamps are controlled by) 


valves, and the large dial at the right 


dicates the speed of platen travel 
machine illustrated 

platen, but this flash 
be obtained with an inclined 
a convenience when placing 
bulky work in position. 
Electric Welding Co., 161 Pleasant 
Lynn, Mass. 


has a_ horiz 


welder may 
plate 


heavy 


F-25 flash welder. A 


Thomson-Gibt 
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THERM-ARC ELECTRODE HOLDERS 


_A Type of Holder that has Proven Itself 
The only fully-insulated coil spring holder 


TYPE N 
Partially 
insulated 


TYPE K (Ta 
Completely = 
Insulated 





TYPE M 
Detachable 
Completely 

Insulated With 
Removable Front 


THERM-ARC CABLE CONNECTOR 


This unit can be connected or disconnected @uuuuueems 
quickly by a very short turn. The action is instan- sath oes te 
taneous and a tight, contacting connection is as- = 
sured throughout entire circumference of male plug; | 
no possibility of loosening while in use. 





Write for our attractive, illustrated, descriptive booklet of 
THERMEX Holders and Cable Connectors. 


THERMEX EQUIPMENT COMPANY 


2045 Celia St. Tel. TYler 7-1337 
DETROIT 8, MICH. 











lie Wetpinc Encineer—Aprit, 1945 

















Wittek adjustable worm-drive hose clamp. 






Hose Clamp 

% An improved worm-drive hose clamp 
(Wittek type WWD) incorporates an 
inner band of stainless steel, which 






























@Pierce Precision Flyball Governors 





are original equipment on thousands of 





the world’s finest engine-driven electric 






arc-welding units. 


They are original equipment because 





they provide the close and dependable 






engine regulation that is needed. 


Pierce governing is precise governing 





—allows no perceptible lag between 





striking of the arc and complete recov- 





ery of current characteristics. And, with- 






























~ 
eee 


serves to protect the hose from the ser- 


rations in the outer band and also to 
distribute the load uniformly. Other 
features are a compact “streamlined” 


housing and a hardened one-piece thumb- 
screw. This clamp is available in eight 
adjustable sizes. Wittek Mfg. Co., 4305 
W. 24th Place, Chicago 23. 


Ground Clamp 


% One of the many uses for the R & I E 
“Live-Line” clamp is as a_ welding 
ground. This clamp is a simple screw- 
type design, constructed so that it can be 
clamped to wire, to flat or to structural 
steel members. For every inch-pound ex- 
erted on the switch stick when screwing 


PIERCE 


GOVERNORS 


out readjustments or service, Pierce 
Governors frequently outlast the engines 
they regulate. 


Pierce Governors are also available 


and widely accepted as equipment for 
“built-up” arc-welding units. Write for 
full information and the new Pierce 
catalog—and specify Pierce Governors 
for the new welding units you buy. 


THE PIERCE GOVERNOR COMPANY, INC. 
1607 OHIO AVENUE - 


ANDERSON, INDIANA 


Manufacturers of Pierce Precision Governors 


and Sisson Automatic Chokes 


A Pierce Flyball Governor gives the close regulation and trouble-free service on a Ford V-8 engine driving 
an arc-welder in the shop of Craig and Hinshaw, machinists, Plainfield, Indiana. Special Pierce Governors 








are available for Ford Model A, Ford 6, New Ford 4, Ford V-8, Chevrolet, Chrysler Industrial engines. 
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The R & 1 E “Live-Line” clamp 
being used as a welding ground 














the clamp, a pressure of 40 Ib 
exerted the clamped member 
high pressure overcomes any faul 

tact due to corrosion and makes 
electrical and mechanical con 
states manufacturer. Railway & Ir 
dustrial Engineering Co., 
Pa. 


on 


Gree! 


Dust Collector 


% Abrasive dust, metal particl 
chips, flakes, etc. can all be remo 
the Ideal dust collector, which 
pact in size and readily fits b 





“Ideal” dust collector. For attachment 
to grinders, buffers, sanders, lathes. 


beside the various machines as 
stand. Dust-laden air is drawn thr 
the inlet pipes into twin cyclone 
rators, where it is whirled arouw 
high speeds. Ideal Commutator Dresser 
Co., 1935 Park Ave., Sycamore, III 






Protective Film for Tracings 


% “Dulseal’” is a transparent 
film for protecting, preserving and re} 
ing tracings, drawings, blueprints 
ords, charts, sketches or other valu 
papers. It is a _ tissue-thin, cell 
acetate sheet with a dull mat surfac« 
will take writing in either pencil or 
It forms a permanent protective coat 





adi 


that is waterproof, dustproof, gr 
proof and washable. The adhesive 
slow-acting; the lIdnger it stays, 
better it sticks, states manufactu 


Charles Bruning Co., Inc., 4754 Montt 
\ve., Chicago 41. 


(Please turn to page 
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HE accompanying list is the most 
je modification of the Na- 
tional Emergency Steels. 

The 1300, 9200 and 5200 series 
steels have been eliminated entirely as 
National Emergency Steels and re- 
to the standard steel list. 

The 8600 and 8700 series steels are 
included in this revised list bearing 

f prefix letters NE. However, the 
fechnical Committee on Alloy Steel 
f the American Iron and Steel In- 







tl rned 










stitute now considers those steels to 





e standard steels subject to the prefix 
etter A or E according to method of 
production. This consideration has been 







prompted by the large tonnages of 





those steels which are being produced, 





their excellent mechanical properties 
ind ultimate performance and _ their 
excellent response to various methods 

{ fabrication and heat treatment. 

The 8600 and 8700 series steels 
vill be listed as standard steels in the 
next issue of the American Iron and 
Steel Institute’s Steel Products 

Section 10 covering Alloy 
A new edition of that manual 
s now being prepared. 

There have been no modifications 
n chemical composition limits of the 
listed steels which differ from those 
previously published. (See Engineer- 
ing Data Sheet No. 48, THE WELDING 
ENGINEER, September, 1944.) 










Manual 


Steels. 












* * x 





Note 1: When electric furnace steel 
is specified, phosphorous and sulphur 
ontents are to be 0.025% maximum 
each 


Note 2: All National Emergency 
Steels are subject to the conditions 
outlined for standard steels as listed 
in Steel Products Manual No. 10 
covering alloy steels, pages 14 to 17 
nclusive and page 26. 
are subject to modification of carbon 
content only to a range of 0.10 as out- 
lined on pages 23 and 26 of the same 
manual. 










Large sizes 
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8612 
8615 
8617 
8620 
8622 
8625 
8627 
8630 
8632 
8635 
8637 
8640 
8642 
8645 
8647 
8650 


8712 
8715 
8717 
8720 
8722 
8725 
8727 
8730 
8732 
8735 
8737 
8740 
8742 
8745 
8747 
8750 


9415 
9417 
9420 
9422 
9425 
9427 
9430 
9432 
9435 
9437 
9440 
9442 
9445 
9447 
9450 


9722 
9727 
9732 
9737 
9742 
9745 
9747 
9750 
9763 
9768 


9830 
9832 
9835 
9837 
9840 
9842 
9845 
9847 
9850 


9912 
9915 
9917 
9920 
9922 
9925 


Cc 


0.10/0.15 
0.13/0.18 
0.15/0.20 
0.18/0.23 
0.20/0.25 
0.23/0.28 
0.25/0.30 
0.28/0.33 
0.30/0.35 
0.33/0.38 
0.35/0.40 
0.38/0.43 
0.40/0.45 
0.43/0.48 
0.45/0.50 
0.48/0.53 


0.10/0.15 
0.13/0.18 
0.15/0.20 
0.18/0.23 
0.20/0.25 
0.23/0.28 
0.25/0.30 
0.28/0.38 
0.30/0.35 
0.33/0.38 
0.35/0.40 
0.38/0.43 
0.40/0.45 
0.43/0.48 
0.45/0.50 
0.48/0.63 


0.13/0.18 
0.15/0.20 
0.18/0.23 
0.20/0.25 
0.23/0.28 
0.25/0.30 
0.28/0.33 
0.30/0.35 
0.33/0.38 
0.35/0.40 
0.38/0.43 
0.40/0.45 
0.43/0.48 
0.45/0.50 
0.48/0.53 


0.20/0.25 
0.25/0.30 
0.30/0.35 
0.35/0.40 
0.40/0.45 
0.43/0.48 


0.45/0.50 
0.48/0.53 
0.60/0.67 
0.64/0.72 


0.28/0.33 
0.30/0.35 
0.33/0.88 
0.35/0.40 
0.38/0.43 
0.40/0.45 
0.43/0.48 
0.45/0.50 
0.48/0.53 


0.10/0.15 
0.13/0.18 
0.15/0.20 
0.18/0.23 
0.20/0.26 
0.23/0.28 


Mn 


0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 


0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 
0.75/1.00 


0.80/1.10 
0.80/1.10 
0.80/1.10 
0.80/1.10 
0.80/1.10 
0.80/1.10 
0.90/1.20 
0.90/1.20 
0.90/1.20 
0.90/1,20 
0.90/1.20 
1.00/1.30 
1.00/1.30 
1.20/1.50 
1.20/1.50 


0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 
0.50/0.80 


0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 


0.50/0.70 
0.50/0.70 
0.50/0.70 
0.50/0.70 
0.50/0.70 
0.50/0.70 


Si 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 
0.20/0.35 


Ni 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0:70 
0.40/0.70 


0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 


0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 
0.30/0.60 


0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 
0.40/0.70 


0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 
0.85/1.15 


1:00/1.30 
1.00/1.30 
1.00/1.30 
1.00/1.30 
1.00/1.30 
1.00/1.30 


Cr 


0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0:40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0:60 
0.40/0.60 


0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 


0.30/0.50 
0.30/0.50 
0.30/0.50 
0:30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 
0.30/0.50 


0.10/0.25 
0.10/0.25 
0.10/0.25 
0.10/0.25 
0.10/0.25 
0.10/0.25 


0.10/0.25 
0.10/0.25 
0.10/0.25 
0.10/0.25 


0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 
0.70/0.90 


0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 
0.40/0.60 


VE Emergency Steel Compositions 
(Revised to Jan. 2, 1945) | 


Mo 
0.15/0.25 
0.15/0.25 
0.16/0.25 
0.15/0.25 
0.15/0.25 
0.16/0.25 
0.15/0.26 
0.15/0.25 
0.16/0.25 
0.15/0.25 
0.16/0.25 
0.15/0.25 
0.15/0.25 
0.16/0.25 
0.16/0.25 
0.15/0.25 


0.20/0.30 
0.20/0.30 
0.2070.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 


0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 
0.08/0.15 


0.15/0.25 
0.15/0.25 
0.15/0.25 
0.15/0.25 
0.15/0.25 
0.15/0.25 


0.15/0.25 
0.15/0.25 
0.15/0.25 
0.15/0.25 


0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 


0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 
0.20/0.30 


7] 


















THIS 
FINE-GRAINED STEEL 
IS 
“ON THE MOVE” 


Inherently finer grain — achieved through the 
element zirconium . . 






. together with a balanced 
composition of carefully chosen alloying elements 
... gives N-A-X High-Tensile Steel properties and 
qualities that make it a natural choice for mobile equip- 
ment. More and more of this great low-alloy steel is “on 
the move” in the railroad, trucking and other transporta- 
tion industries, in military vehicles of all types, in varied 
applications that place exacting demands on materials. 

































Each desirable characteristic of N-A-X High-Tensile Stee! 
is being used to good advantage. Its greater strength is knocking 
out dead weight through lighter designs; its exceptional ductility 
permits fabrication in intricate shapes by efficient methods; its excel- 
lent weldability contributes to over-all strength, providing uniforml) 
high resistance to strain and fatigue. We suggest that you get the facts 
on N-A-X High-Tensile Steel as they apply to your production. 


GREAT LAKES STEEL 






















N-A-X ALLOY DIVISION 
UNIT OF NATIONAL 


DETROIT 18, MICHIGAN 


STEEL CORPORAT 
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Ne vy Products 


ued from page 68) 


hree- ase Resistance Welder 
Snot ders operating on a new 

cincip! the spot welding of heavy- 

os 

uge S with a balanced three-phase 

ad at vanced by Sciaky Bros., 4915 


Vest 671) St. Chicago 38. As shown in 
he at anying diagram, all three 
he a-c line current are rectified 





yhases . 
1 supplied to the welding trans- 
met -ough a system of reversing 
nit! tubes. These tubes allow the 
= - i 
* i ‘ I) 
rm 4 | 
7 5 a. cee | || 
=) 
1 > 
Ne |, S| 
i | __-o- II 
oe a 4 A . WELDING TRANSFORMER 
ts che, 





Stigky “PMCO 27-2" spot welder. it has 
a throat depth of 24 in. and a maximum 
capacity on clean mild steel of 0.312 in. 
plus 0.312 in. The circuit diagram shows 
how all three phases of the a-c source are 
rectified and supplied to the transformer. 


irrent to pass through the center tapped 
rimary first in one direction and then 
the other. Thus the induced welding 
trent in the secondary is a continuous 
ternating impulse of low frequency 
{ideal wave shape and magnitude. 

[his system is said to help overcome 


the limitations encountered where single- 
phase a-c welders are subject to heavy 


ads. These limitations are: disturbances 
the three-phase supply by the un- 
alanced load, the heavy reactive load 
which results in low power factor) and 


the high power demand. Power installa- 


n and operating costs are reduced by 
roviding a balanced three-phase load, 
peration at near unity power factor and 
reased power demand. 
PMCO 2T-2, a typical spot welder em- 
ying the “three-phase principle,” is 
ated 140 kva at 50% duty cycle and 
perates at 85% power factor. This ma- 
ine is equipped with variable pressure 
nd adjustments for preheating, multiple 
iench times and several postheating 
irrents. It may be used for the welding 
steel, high-carbon steels, alloy 
ls and armor plate. 


tee 
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Let the Pioneers of 


TOOL and DIE 
WELDING ELECTRODES 
Help You Effect Savings in Your Plant! 


You can save many man hours, conserve material and minimize pro- 
duction delays. Tool steel welding can be used profitably in any plant 
using tools and dies. Here’s how it can be done: 


1 REPAIRING DIES . . . Existing units that may fail in operation can be 


welded, either partially or wholly, resulting in a minimum of “down-time”. 


2 COMPOSITE FABRICATING . . . Die units can be compositely fabri- 


cated, when practical, by welding, resulting in numerous advantages. 


3 CORRECTING DESIGN ... Welding facilitates making changes in con- 


tour, corners or edges during die “try out” or “change over” periods. 
) g 


rad RECTIFYING ERRORS ... Welding permits the correction of errors 


made in tool and die manufacturing resulting in great savings. 


For complete information write for technical catalog 


PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 











IT TELLS ALL 


This manual will help you 
by outlining methods of 
repairing and compositely 
fabricating tools and dies, 
as wellascorrecting design 
and rectifying errors. 
Write for your copy today. 
Fully illustrated. 























"There is No Substitute 


Used where precisely-controlled localized heating is needed 
to do a better job: As in Preheating for Welding and 


for EXPERIENCE™ 


120 KVA Duplex Induction Heating Unit 


In the field 
In the shop 
On the job 


Normalizing after Welding. 


Indispensable for heating of welds on High-Pressure, High- 
Temperature Piping Systems in modern Power Plant Con- 
struction, for Chrome Steel Piping Systems in Oil Refineries, 
for Preheating of Pressure Vessels and Plates when using 


automatic welding equipment. 


Your need for better results is our 


152-162 Jelliff Ave. 


concern. Write us. 


ELECTRIC ARC INC. 


Newark 8, New Jersey 


Also manufacturers of 
Arc Welders — Power Units —Gasoline and Diesel 
Driven — A. C. Welders 



































Our experience in preheating and normaliz- 
ing equipment design and application is your 
assurance for success. The proven superiority 
of the Smith-Dolan method of Low Frequency 
Induction Heating can be put to work for you— 








| 
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Illuminated Magnifiers 


% Three all-angle, illum 
filers are the newest add 


Uliman illuminated inspection 





Ullman “C-Master” magnifi 
of these are stand models a 
is a portable hand model 


equipment of the stand n 


| portable model 610 consists 
| candescent tubes, which car 


two at a time or all four at 
fluorescent tubes are used in 

210. A large, clear 4% in. do 
lens magnifies all objects to 
Swivel-action movement pro\ 
undistorted view of the 


inspected. Ullman Products C 


Fourth Ave., Brooklyn 32 


















Lyon cabinet-bench. It provides stor 
age for tools as well as a mounting 


for small grinders, vises, etc 







Cabinet Bench 


*% The heavy steel top of this 
chine tool cabinet-bench is 
for the mounting of small gt 
vises. The bottom shelf and 
center shelf furnish 12 sq ft 
space. The bench is 36 in. wi 
deep, 34 in. high and has its bott 
7% in. above the floor. The 


available with or without a built 


lock. Lyon Metal Products, Inc 
Til. 


“« 


Machine Speed Caiculator 


% A vest-pocket plastic slide 
determine the correct spee 
metal-cutting operation is ann 
Grove Calculator Co., 6644 
Grove Ave., Chicago 37. All ar 
calculations are eliminated, an 
from 10 to 1,000 ft per min 
tained as easily as reading a ther 


| manufacturer states The scal 


are designed for all types 


| tools—high-speed steel and car 


The device is soilproof and 
veniently into a vest pocket 
complete with case, speed ta 
instructions. 
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. INDEPENDENT Mobile Oxygen Generators Produce It! 


A World-Straddling Supply of Oxygen — 
where it is needed, when it is needed . . . pro- 
duced on the spot by Independent Mobile 
Oxygen Generators, Pioneer Manufacturers 


of this type of equipment! 
Oxygen— For the crews who man our 


oe planes—combat, reconnaissance or trans- 

. port—a vital necessity. Before the pine 
reaches 10,000 feet, masks must be 
on and a steady stream of oxygen 
flowing into them. Flyers cannot 
function—perform their duties 
without it. Independent Gener- 
ators produce oxygen at the fly- 
ing strip or field. 


yy Oxygen—On the battle- 
o<4 


patriotism.” 


“SS front—for maintenance 


and repair of mechanized and mili- 


. The White Star, which the renewal 
adds to your Army-Navy Production 
Award Flag, is the symbol of apprecia- 
tion from our Armed Forces for your 
continued and determined effort and 


meactan £ yours, 


tary equipment—jeeps, tanks, guns... oxygen for 
the cutting and welding torches which are the prime 
requisite of our fast-moving repair crews. Independ- 
ent Mobile Generators produce oxygen close to the 


scene of action. 


a Oxggen—For the Medical Corps—for 
sa 


treatment in chest injuries, shock, re- 


spiratory illness or wherever breathing is affected. 
Independent Generators supply a 
steady stream of life-giving. . .life- 
saving oxygen for these casualties 
of war. 


x x «x 


In your Post-War Planning—re- 
member that Independent will be 
able to serve you fully ... in equip- 
ment for producing —transporting 


bi. PRe — 


Cee Meets of we 


and handling of industrial gases. 


INDEPENDENT Agine veg COMPANY ie 


Wan, 1CLAWC 7? . >EN AND ACE 


INVEST IN VICTORY Ss oa ab Ks Baie oc 
‘O'FALLON, ILLINOIS 


YLENE PLANT 


Buy MORE WAR BOND 
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RUEMELIN Fume Collector 





REMOVES WELDING FUMES 
Ytt the Source! 


No longer need your employees inhale welding 
fumes. A Ruemelin Fume Collector solves the prob- 
lem, quickly and efficiently. It produces a powerful 
suction that draws out noxious gases, smoke and 
heat at the source. Guards employee health, result- 
ing in less welder fatigue, therefore greater plant 
output. Has many exclusive features: (1) Clears shop 
air with minimum loss of building heat. (2) Exhaust 
snout can be positioned instantly and conveniently. 
(3) Covers maximum welding territory, vertically, 
horizontally and by circle swing. (4) Shipped com- 
pletely assembled, easy to install. Thousands of 
Ruemelin Fume Collectors now serving war indus- 
tries everywhere. 9 ft. and 15 ft. sizes available. 


We gladly offer engineering service for your fume 
collector installation. Write for Bulletin 37-C. 


RUEMELIN merc. co. 


3894 NORTH PALMER STREET e MILWAUKEE 12, WISCONSIN, U. S. A. 


MANUFACTURERS AND ENGINEERS 
SAND BLAST AND DUST COLLECTING 
EQUIPMENT, WELDING FUME COLLECTORS 











A 4709-35 


| Wet-Belt Surfacer 


| we The advantages of wet 
| grinding may be applied + 
grinding and polishing 





WG-4 wet abrasive-belf grinder 





platen machining in a new 

veloped by the Porter-Cable Machine ( 
Syracuse 8, N. \ M ucl 
achieved in increased prod 

| man-hour and in economy 
through the use of the ab: 
Heretofore, however, line cont 


proc 
I 


ing and polishing were avail 
a dry machine, which 
advantages; namely, the he 
cause delays; the dust 

health and equipment; the hea 


is likely to cause distortio1 
checking, cracking, etc. Wet-! 
tion eliminates these dis 


speeds the cutting, prevents 
the belt, eliminates burring, « 
The new model WG-4 i 
such uses as cleaning 
castings, locating a register, et 
a 4 in. belt and is equipped 
contained recirculating syst 
dividual motorized pump 
motor supplies the power 


1 
nas 














€ 


CMD Type E hammer. It has a 
combination drift and chisel 


Chipping Hammers 


% Several new models 
chipping hammers are ayailal 
Chicago Mfg. & Distributing C 
West 46th St., Chicago 9. Thess 
in. round steel handles bent t 
hand grip that absorbs th 
chipping and will hook on the 
belt. Type E hammer (see pict 


a combination drift and chisel f 
eral chipping purposes; Type F 
chisels at right angles. Both t 





be supplied with a removable wit 
which is fastened to the handk 
cial clamps and a countersunk s 
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Welded Bracket Arms 


Bracket arms for a tire retreading machine used to be cast. Now 
they are fabricated by welding——with profit for all concerned. 





al 5 Courtesy, The Lincoln Electric C« 


al dis Fig. 
d the various sizes and shapes prior 


Rat N EXAMPLE of the present trend 
per LY from cast to welded design is 
ntages afforded by the fabrication of 
ing racket members for assembly into 
ivel-jointed arms for tire retread- 
ing machines. These items are made 


* by The Portage Iron & Wire Co., 
' \kron, O., specialists in the construc- 
: igmgeon «6oof rubber shop equipment. 


Significant advantages in production 


Fig. 3—Tack welding the component 
swivel-arm assembly. 


parts of a 















Idors 

from 
, 192 
ave i 
orm 4 
ck of 
Idor § 
>) has 
gen: 
s two 
s call 
prush 


Courtesy, The Lincoln Electric Co 


OME HE | 


1—Flame-cutting machine used to cut out Fig. 
to welding. 
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speed, reduced weight and increased 
strength and rigidity of the finished 
product are reported by the fabricator. 


Parts Are Flame-Cut 


The first step is to cut out the 
longitudinal members with a manual 
ly guided flame-cutting machine as 
shown in Fig. 1. The operator directs 
the course of the torch by guiding the 
machine over a scribed pattern which 
has been marked off with a template. 
These pieces form the inside cross 
member of the bracket arm. The 
steel stock used is % in. thick. 

Side members, cut from the same 
stock, are 2% by 16 in. The swivel 
bearings, one at each end of the 
connecting members, are of 2% and 
4 in. pipe with a wall thickness of 
7% in. 

The six pieces are positioned in a 
table fixture by means of C-clamps 
(Fig..2), and the operator then tacks 
the component parts into a composite 
article (Fig. 3) with a series of 15 
tacks per side. For the tack-welding 
operation, he uses a %» in. coated 
mild steel electrode. 

Final welding is done with a %¢% 
in. electrode and a single-pass fillet 
weld is made all around. In Fig. 4 
the operator is completing the work 
on one of the smaller arm units. This 
arm is constructed with only one 
swivel bearing. A U-shaped member 


2——Adjusting 
members after positioning in table fixture. 





Courtesy, The Lincoln Electric Co 


clamps on assembled 


is continuously butt welded in the 
opposite end to add thickness and 
rigidity to the assembly. 

The arms range from 18 in. in 
length and 35 lb in weight to a 24 in: 
length and a weight of 55 Ib. 


Advantages 


The most obvious advantages 
gained by changing from the previous 
method to the production-welding 
procedures described are the elimina- 
tion of such machining operations as 
the boring of holes for the bracket 
swivels and the simplified design made 
possible by welded fabrication. 


Fig. 4—Fillet 
bracket 


the arm 
rigid unit. 


welding 
into a strong, 





urtesy, The Lincoln Electric Co. 


Londen] 
‘dé 











News 
of the Industry 


RWMA Offers $1,000 


in Prizes for Papers 


In order to encourage the preparation of 
outstanding technical papers dealing with 
resistance-welding subjects, the Resistance 
Welder Manufacturers Association, Cleve- 
land 14, has brought up to $1,000 the total 
amount of the awards given in its annual 
competition. 

A prize of $500 will be given for the best 
paper emanating from an industrial source, 
consulting engineer, government laboratory 


Facts ror We._pvers—This 
free booklet contains prac- 
tical suggestions on the 
selection and use of Bridge- 
port Bronze Rods for braz- 
ing (bronze welding). 








or the like in which the major portion of 
the subject matter is concerned with design 
for resistance welding. 

Two prizes of $200 each will be awarded 
to the authors of two papers, not primarily 
concerned with design, which, in the judg- 
ment of the board of awards, are the great- 
est original contributions to the advance- 
ment and use of resistance welding. One of 
the latter prizes will go to the best paper 
emanating from a university source, and the 
other will be awarded for the best paper 
emanating from an industrial source. 


Thanks to Bridgeport Bronze Welding 
Rod, this forge blower was back in service 
inless than one hour after it broke down 
Valuable time was saved because it was 
not necessary to dismantle and re- 
assemble the blower or preheat to a high 
temperature and slow cool the casting. 
Yet the strong, corrosion-resistant bronze 
weld will outlive the blower. 

You, too, can save time and labor in 
making speedy repairs on large or small 
equipment and machinery by brazing 
with Bridgeport Bronze Welding Rods. 
Write today for free booklet about these 
free flowing, good adhering welding alloys. 


» BRIDGEPORT BRASS COMPANY 


“Brid, 
bt BRIDGEPORT 2, CONN. + Established 1865 


co 





BRIDGEPORT BRASS 










A fourth prize of $100 will 
to the author of the | 
which may fall in 
mentioned above. 





vest rema 


any of the 


Lincoln Electric Releases 
Technicolor Welding Fil: 


One more—and by 
—of the many good movies wh 


no 


mean 

















story of arc welding is the “M Wn 
of Industry—Arc Welding,” a 
sound-motion picture just relea I 
Lincoln Electric Co. Produced the re. 
quest of the U. S. Bureau of Mi: whi 











is also releasing the film under the title * 
Story of Arc Welding’), the minut 
presentation was staged and ph 
in practically every major U. §S 
including airplane factories, 
































shit ds Te- 





























fineries, steel mills and the Shasta dap 
hydro-electric project. 

Primarily educational, the new film px 
sents the fundamentals of arc welding. 4 











and the various types 


To obtain the unusual pho- 


electrical circuit 
welded joints. 

tographs of the arc shown, it was 
to use a battery of arc 









































essar 


lights 


suming 


power equivalent to 4,500 automo head. 
lights, all focused on an area of one sq fi 
| The film is available in 16 mm and 35 mn 
prints for showings before business group 
technical societies, schools and colleges ar 
industrial plants. - For further informatio 


address The Lincoln Electric ( 12818 
Coit Road, Cleveland 1, or the U. S. Burea 
of Mines, Experimental Stati 480) 


Forbes St., Pittsburgh. 


> 


WPB Amends Iron and Stee! 
Conservation Order M-126 


The War Production Board at 

last month Conservation Order M 

been amended to bring it in line wit 

WPB regulations and changes. T! rder 
was originally May 5, 1942 
provide an immediate overall iron t 
conservation measure. Since that 
other orders and regulations have 












J 
+ 


issued on 


sued which adequately control tl 
iron and steel in a number of product 
accordingly, reference to 86 such products 
has been deleted from the amended orde 

The amended order states that iron a 
steel for maintenance, repair and operatt 
supplies for products prohibited w 
order may be used only to replace { 
a product if the parts are to be us 
maintenance and repair oi such a product 
The manufacture of a compiete prod 
has been prohibited under the order 
permitted through the use of MRO 

Another change provides that ir 
steel for water tanks and water tank tow 
ers (required in connection with aut 
construction projects important to t 
duction of war materials and highly esset 
tial civilian products and the developmen! 
of public utility facilities) authorized 
appropriate WPB sub-division on n 
GA-1456 or Form WPB-2274, may 
obtained without an appeal under 

The appeals clause has also beet 
fied to correspond with the provis 
Priorities Regulation No. 25 (tl 
authorization plan). 
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On Your Weld Grindin 


For Fast Cutting Action 


Grinding wheels on portable grinders are 
not treated gently. They need abrasive 
grains that are strong and rugged as well 
as sharp. Laboratory control at the Norton 
electric furnace plant followed by special 
crushing and screening methods results in 
abrasives with the necessary chemical and 
m pre - physical characteristics. When used in a 
ng, the wheel of the proper grade (bond strength) 
pes of for the job they combine fast cutting action 


al. pho- with economical wheel life. 

esSary 

head For Smooth Cutting Action 

5 mn Constantly improved resinoid bond formulae 
sTOUps developed by the Norton research labora- 
es ant tories are such that under the heat of grind- 
mation 7 ing the bond softens just enough to act as 
la lubricant. Loading is decreased and the 
“a wheels have a smooth grinding action. And 
the resinoid bond has just enough resiliency 
to make the wheels hug the work and pre- 


vent bouncing. 
A Norton abrasive engineer will specify just 
the right resinoid wheels for your weld 
grinding jobs. 


NORTON COMPANY, WORCESTER 6, MASS. 
Distributors in All Principal Cities 


W -999A 


NORTON ABRASIVES 
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Japs Not Short on War 
Metals; Poor Workmen 


The Japs are copycats and mediocre in 
their workmanship but, unpressed as yet 
by the need for metal conservation, they 
can afford to lag in design and accept in- 
ferior standards for war matériel, declares 
a recent report prepared by metallurgists 
of Battelle Memorial Institute, Columbus, 
Ohio. 

Metallurgical examination of captured 
enemy war materiel reveals that the Japs 
are using an abundance of the vital alloying 
metals, asserts this report, which is based 
upon studies made for Army Ordnance 
and for the Navy. This would indicate that 
our Nipponese foes had adequate sources or 
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SPATTERPROOF LAMPS 


Radiant Spatterproof Lamps are designed 
to withstand severe welding service. They 
are built of special glass that resists rough 
handling and penetration of hot metal 
spatter. Radiant Spatterproof Lamps are 
more economical and increase production 
by reducing lamp replacement to a mini- 
mum. Available 50, 75, 100, 150 w. 
Send us a trial order today. 


RADIANT LAMP CORPORATION 


_Lamps from 50 to 10,000 watts 
300 Jelliff Avenue 






stockpiles of the necessary alloys at the 
time the products were made. German war 
matériel, on the other hand, shows definite 
shortages of some metals. 

Jap workmanship is consistently medi- 
ocre, though generally adequate for the pur- 
pose intended. German craftsmanship is 
just as consistently good. 


Steel, Aluminum, Copper 
Are All Getting Scarcer 


Production difficulties, manpower short- 
ages and increased military demands have 
resulted in a tighter controlled materials 
situation for copper, and . aluminum 
for the second quarter of 1945 than at any 


steel 
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Newark 8, N. J. 





time during the last 
War Production Board reveal 
Of all the controlled mater 


with demands of claimant ; 


second quarter total 14,822.96] + 
pared with 15,862,377 
first quarter of this year rt: 
allotments are 2,104,603 tons ; 
with 2,122,185 tons for the 
Drastic reductions hav: 


ments; even so, according to \W 
be impossible to meet the full scr 
viewed and adjusted 
quirements of the military servi 


WPB is trying to effect 

Copper .and aluminum requir¢ 
the military are also rising and « 
only if additional manpower is for 


several quarters. 
cult to step up production of « 
num products, notably forgings, 
tubing and sheet, to a rate sufficis 
the accelerated demand 
been possible to make 
num available for deferred allotm: 
the spot procedure « 
ter, said WPB officials 





Helium Production 


Doubled in 1944 


As a result of the increase 








magnesium alloys in air 


poses, the Bureau of Mines of 
Department of the Interior 
more than twice as much of 
non-inflammable gas as it 
cording to an announcement 

Ickes, a total of 2,187,205 cu { 


1944 fiscal year as compare: 
cu ft the previous year. 


distribution of helium 
although the marketin 
plies is handled principal] 
distributors of compress: 

One of the most important 1 


Ickes, is the welding of 
alloys in aircraft plants 


controls its inflammab 
strength and quality « 
and other materials can 
the aid of helium 


G-E Workers Earn $232,735 
for Production Suggestions 


netted General Electric worl 


awards during 
was for 19,488 ideas adopte 


than the all-time 


more than the number 
adopted in 1943. 
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Selecting the proper hard-facing alloy 
for any job must always be based upon 
operating conditions which vary infin- 
itely between applications. Here are 
operating conditions imposed upon 
Crushers: 


™ HIGH IMPACT 
EXTREME ABRASION 











MASHING IMPACT with extreme abrasion is char- 

acteristic of crusher operation, whether crushers 

are of roll, plate or gyratory types. But Stoody Self- 

Hardening keeps crushers on the job, saves downtime 

and increases crushing efficiency despite difficult oper- 
ating conditions. Here’s why: 


Crusher parts are generally made of high carbon or 
manganese steels in an effort to obtain maximum wear 
resistance. Yet, despite the latter’s work-hardening 
characteristics, Stoody Self-Hardening provides 
TWICE the wear resistance of manganese, and its ap- 
plication often increases crusher output 50 to 100%! 
Stoody Self-Hardening bonds well with either high 
carbon or manganese and, in addition to, its excep- 
tional wear properties, will not chip or spall. Deposits 
up to 3/8” thick can be applied in one pass with 1/4” 
bare electric Stoody Self-Hardening, thus cutting 
application time and eliminating scaling operations 
between passes. Comparable in original cost to man- 
ganese, Stoody Self-Hardening is doubly effective 
because it provides twice the life at no extra premium! 


APPLICATION: Manganese crushers of all types can be 
successfully hard-faced by preventing excessive concentration 
of heat in any one area. 


> » 
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CRUSHER JAWS. if preliminory rebuilding is required, 
apply Stoody nickel manganese to within 3/16” of tooth size by 
skip and jump method (see sketches). Peen each deposit while red 
and finish with single deposit of Stoody Self-Hardening. 


ROLL CRUSHERS. Fill in low spots with coated Stoody nickel 
manganese by skip and jump welding technique. Peen each de- 
posit while still red. Apply first beads 180° removed, thereafter 
weld subsequent beads at 90° intervals. When within 3/16” of 
original size, hard-face with Stoody Self-Hardening using same 
technique. 








GYRATORY CRUSHERS. Leove mantle on shaft. Mount 


horizontally on rollers and rotate shaft between passes—use same 
technique as described above. 


NOTE: For maximum wear resistance, Stoody Self-Herdening 
deposits should always be peened. If parts are made of high 
carbon steel rather than manganese, rebuilding should be ac- 
complished with Stoody high carbon rod. 


STOODY COMPANY 


1141 WEST SLAUSON AVE., WHITTIER, CALIFORNIA 


STOODY HARD-FACING ALLOYS 


Ketard wear.. 
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W estinghouse Radio Becomes hardening and tempering of metals, pro- 
Industrial Electronics Division duction of alloy steel, inspection of metal 
sheet and castings for porosity, dynamic 
balancing, vibration fatigue of metals, and 
high-speed X-ray inspection.” 

C. J. Burnside, for the past three years 
manager of the radio division, will continue 
to head the industrial electronics division. 











The former radio division of the West- 
inghouse Electric and Mfg. Co. has been 
changed to the industrial electronics divi- 
sion in order to describe better its expand- 
ing functions. “The word ‘radio,’ which has 
become synonymous for communications, no 
longer serves to identify the true scope of ss 
work in the division,” explained Walter Despatch Oven Company 
Evans, Westinghouse vice-president in Opens Chicago Office 
charge of all radio, radar and electronic 
activities. “Other services of high-frequency 
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Despatch Oven Co., Minneapolis, has 
opened a new sales and field engineering 
office in suite 1334 La Salle-Wacker Bldg., 
of plywood, moulding of plastics, annealing 221 N. La Salle St., Chicago 1. John H. 
of electrical steel, brazing and welding, 







radio now include reflowing of tin, bonding 







Watson is general. manager. 







Design changes easily made on fully machined 
iron castings, by arc welding 
with PHILLIPS “600” Electrode 


Left—After the machine work on these cast iron slides was 
completed, a change in location of the two slide slots was 
required. Center—tThe side slots were filled with deposits 
of PHILLIPS 600°’. Right—After welding, new slots were 
machined, drilled and tapped. Note that al! three 
operations cut through the line of fusion. 


a ieee = 



















































































































EYWAYS had been machined and holes drilled on 

these iron castings when an engineering change 
required moving two holes to another location. By 
this time the castings represented an investment of 
more than forty dollars each. Since all machine work 
was to close dimensions it was impossible to preheat, 
or to use any welding process which would put 
enough heat in the piece to cause distortion. 


Two layers of PHILLIPS “600” Electrode were de- 
posited in each slot, without preheating the pieces. 
Then new slots were machined, and new holes drilled 
and tapped. The location of one of these new holes 
required machining, drilling and tapping directly 
through the line of fusion. All these operations were 
easy because deposits of PHILLIPS “600” are fully 




























machinable. Our “4-Ways” — 0 a ape 
PHILLIPS “600” Electrode is solving problems like -Plete guide to the selection o 
: F y : materials and procedures for 
this every day in hundreds of foundries, machine 





arc welding cast iron. Send for 
your copy TODAY. 





shops and tool rooms. It is the safe, sure and eco- 
nomical way to salvage and reclaim iron castings that 








are worn or defective, to accommodate engineering C. E. Phillips & Company carry 
changes, and to build up castings which have been in stock 145 different kinds (not 
incorrectly machined. Your welders will find it easy sizes) of welding rods and elec- 
to apply. trodes. If a rod for your special 





problem is available, we have 
it. Catalog and price list on 
request. 






@) CE PHILLIPS & company 


2780 Poplar Street 332 So. Jefferson St. 
Detroit 8. Michigan Chicago 6, Mlinois 


MANUFACTURERS AND DISTRIBUTORS OF WELDING ELECTRODES AND SPECIALTIES 





Distributors in all principal 
cities. 
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Moslo Shows New Equipme 
for Processing Electrodes 


Several new features for electr 
ufacture were introduced in a 
processing plant recently demons 
Cleveland before a group of weld 
neers and technicians by Ernest P 
head of Moslo Machinery Co., 
and builders of the equipment. 

The new electrode plant, first of 
was built as a part of the expansi 
gram of the American Manganes 
Div. of the American Brake Shoe 
is for the production of special ma 
alloy rods and has a capacity of 35 
rods per minute. 

Among the new features are: flu 
sion onto the wire at an angle of 6( 
the normal direction of rod flow rat 
at right angles as in the conventi 
heads ; a centralized control panel b 
one man can start and stop every 
the plant ; a compact seven-pass over 
40% on floor space; an improved 
nism which transfers the. electrod 
one pass within the oven to the 
accurate alignment; a new type 
press which can be charged and tl 
removed at the operator’s waist heig 


$20,000 Award Program for 


Textbooks on Modern Design 


A $20,000 award program to en 
the preparation of two textbooks, 
machine design and another on str 
design, is announced by The James | 
coln Arc Welding Foundation, Cl 
There are three awards in each class 
first, $3,000 second and $2,000 third 

The subject matter of the manuscri 
to be suitable for collegiate engin 
textbooks on machine design and stru 
design, with the objective of produci 
most modern textbooks in these fields 
rication methods, including welding, 
be treated as elements in design pr 
according to the contest rules 





Vera Swaps Frying Pan 
for an Electrode Holder 


Vera Anderson McDonald, world’s 
an welding champion, is again bac! 


N 





job at the Ingalls Shipbuilding Cory 


| in Pascagoula, Miss. She became a 


and housekeeper several months agi 


| she married Sergeant Anselm McDona 


the Army Transportation Corp. but de 
that the war wasn’t yet close enoug 
being won to permit her welding skill 
lost to the shipbuilding industry. Vet 
served as welding instructor and exai 
at Ingalls; now she is working as a r 
weldor, helping to weld giant attack 
ports. 


Alexander Milburn Co. 
under New Ownership 
Manufacturing and sales activities o! 
Alexander Milburn Co. have been acq 
by The Black Mfg. Co. The firm will 


tinue to do business under the Black nz 


at 1416 W. Baltimore St., Baltimore 
Md. 
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TC COMPANY PRESIDENTS: ----------...4 


Today—thanks largely to you and other industrial executives—22,000,- 
000 civilian workers are speeding victory and achieving postwar secu- 
rity through the Payroll Savings Plan. Over 60% of the 6th War Loan 
subscriptions came from this source—and, between drives, this forward- 
looking plan has been responsible for 3 out of 4 War Bond sales! 


Good as this record is, the Payroll Savings Plan can be still more effec- 
tive. Believing this can best be accomplished by giving Bond buyers a 
definite idea of the many benefits accruing to them, the War Finance 
Division has prepared a variety of active aids for employee education. 
This new “ammunition” includes: 
a—An entertaining, swift-paced moving picture, graphically 
showing the importance of buying—and holding—War Bonds. 
b—An interesting, easy-to-read booklet, explaining how War 


Bonds may be accumulated to provide education for children, 
homes, retirement incomes, etc. 


c—Attractive, handy War Bond envelopes, enabling Bond 
holders to note each separate purchase—and the specific purpose 
for which each Bond or group of Bonds was bought. 
Passing this particular ammunition requires that you reappraise your 
own company’s Payroll Savings Plan. Have your own War Bond Chair- 
man contact the local War Finance Committee—today! They will wel- 


come the chance to discuss this new program with you. 


This is an 
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Navy Saved $30,000,000 
by Civilian Suggestions 


The Navy’s civilian employees saved an 
estimated $30,000,000 during 1944 by con- 
tributing beneficial suggestions as to how 
battle-needed material can produced 
faster, cheaper and better. The estimated 
savings stem from a total of 8,420 ideas 
adopted out of a total of 48,460 suggestions 
submitted by workers in shipyards, ammuni- 
tion depots and other shore establishments. 
Civilian employees increased their sugges- 
tions by 103% during 1944. 

For their suggestions, a total of $5,550 
was awarded to eight employees. The ideas 
for improvement, in industrial techniques 
ranged from new modifications of the ele- 


be 





vation gear on an airplane turret to better 
packing methods for overseas shipment of 
equipment. 


A. O. Smith Opens 
New York Office 


New York City offices for A. O. Smith 
Corporation’s international division have 
been opened in the Commerce Bldg., with 
A. E. Cripps, newly appointed eastern super- 
visor, in charge. In addition to handling 
the firm’s export activities in New York, 
Mr. Cripps will also supervise its lend-lease 
and foreign government business in Wash- 
ington. 


GOGGLES 

















Iilustrated, top, our Monelite moulded welder's 
goggle for use over prescription glasses. 


Below, our general purpose Monelite chipping 


and grinding goggle. 


Dockson goggles are moulded to fit the face. 


A compiete line of welding and 
safety equipment. Write for illus- 
trated catalog. 


Light, durable, comfortable and cool. All have 
adjustable nose bridges and a choice of re- 
placeable, standard 50 mm. lens combina- 


tions to meet your exact requirements. 


Both the above may be had in standard or 





over prescription glasses styles» 


They are stocked by a Dockson Dealer near you. 






Rene tek, Made) otek 7 waled, 


3839 Wabash 


Detroit 8, Mich. 
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New All-Welded Gas Holde: 
Will Be Built at Long Beac! 








Construction of an all-welded 
gas storage holder for the cit 
Beach, Calif., has been awarde 
Stacey Bros. Gas Construction ( 
nati, O. Steel erection will start 

With a capacity of 5,000,000 
new five-lift structure will 
largest all-welded panel type, 
gas holder. Vertical panel co 
be used, which permits the uss 
plates, more prefabrication and gr¢ 
in assembly. Fabrication will be 
in the company’s Cincinnati 
Calif., plants. 
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We're Ready to Resume 
Carbuilding—Pullman 


The Pullman-Standard Car Mfg 
prepared to resume passenger car 
tion the moment permission is 
Vice-President Thomas P. Gorter 
at a recent private showing to railroa 
utives of the company’s models and 





ings of revolutionary new types of ca ie 
first completed cars should be turned 4 
five months or less after productior t 

. \ P 4 
sumed. Gorter revealed that the bie 
has already received orders for ; 
hundred new cars, costing millions 


lars, from railroads 
of the country. 


serving ever 





Safety Charts Available 
for Educational Programs 


The Division of Labor 
Department of Labor, is 


j 
Standards 


operatil 
Mill and Factory magazine in the 
tion of a series of industrial safety 
designed to promote safe working | 


around common types industrial 
ment. The first of these charts is d 
to drill presses; subsequent 
published monthly to cover « 
power trucks, lathes and 
industrial equipment. 
Copyright restrictions have been 

on these charts so that they be 
duced, enlarged or used in any wa 
will make them more effective for e 
training and educational programs 
may be purchased either from M 
Factory, 205 E. 42nd St.. New Yorl 
17, or from the Superintendent 


t 
ot 


ces 
l if 


irculal 


other 


may 


mp 


ments, Government Printing Office, W 
ington 25, D. C. The GPO 


copies W 





available at 5c less 20% in 


100 or more. 


each, 







Order New Cars 
for Chicago “L” 







A. A. Sprague and Bernard J. | 
trustees of the Chicago Rapid Trat 









have signed contracts with the Pu 
Standard Car Mfg. Co. and the St 
Car Co. for the building by each man 
turer of a two-car train new 
suitable for elevated and subway set 


The order is preliminary to the purchas: 
considerable new equipment for 
transit lines. 







the 
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wh /&)NO SIGHT 
“iE ” = in a 
GLASS EVE 


GET REAL PROTECTION 


win Sglithoasasery GLASSES 


No. 420 


Here’s a real valué in a du- 
rable welding goggles de- 
signed by Sellstrom spe- 

: cialists. Weighs less then 
r 3 ounces. Easily adjusted to 
give maximum comfort. 
The patented ventilation 
feature assures ample circu- 





OF NO 420 GOGGLE SHOWING 
VENTILATION FEATURE 


lation to prevent fogging. 
“Sz 4 ie Popular because it’s designed right. 
*29.700,000 man days were lost in 1943 due to 
WwW E L D | Kw G6 rs) Oo S iT | O BR E R head and eye injuries alone—enough to build 
4310 bombers. Many of these accidents are 


caused by inadequate and uncomfortable 
equipment which the worker fails to wear 


‘Standard’’ Welding Positioner moves 
work to 700 lbs. at most convenient continuously. 

angles and speeds by finger tip control The Dependon acetate 
through a ‘‘Standard” Variable Speed C shield at left features added 


Age 7 d d forehead protection with a 
Transmission. Table easily started an fibre guard. It offers. equally 


stopped for sequence or step welding. : reliable protection in ward- 
Tilting provided hydraulically through aD ing off heat, sparks, hot 


195° fnam hosizental \F liquids and acids. If your 
: wr jobber cannot supply you 
' write direct—today. 


$555 °° Oy 
F. O. B. Providence, R. a Shin 
STANDARD 


MANUFACTURING CO. 
MACHINERY COMPANY 626-4 N. ABERDEEN STREET - CHICAGO 22, ILLINOIS 


Goggles - Helmets + Respirators + Lenses + Shields 





1473 ELMWOOD AVENUE, PROVIDENCE 7, R. I. 
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MODEL KV 210—An 

improved light-duty, 
* large-capacity 
clamp used prin- 
cipally in aircraft, 
automotive equip- 
ment, machinery 
and furniture clamp- 


~NEW 
CLAMPS 


KNU-VISE 





























—~ te one $C 22S Se a 








MODEL KV 216 
Having straight == 
base, this model of- 
fers wide range of 
mounting possibili- “"%} 
ties — upright, on = 
side, or at any angle. 
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Typical of all Knu-Vise — =: ei 
Clamping devices—these ~~ = 
clamps are designed to ws 


provide speed in clamp- 


ing. Once set for desired 


MODEL KV 221-~—Es- 
pecially designed 
for cases where ex- 
tra pressure is re- 
quired for clamping 
at angle to base. 


pressure, the clamps ap- 
ply pressure instantly and 


release it just as quickly 


with one lever motion. ==> == 
WOE BES gy Re Be sa TONDLIE: 8 ten te Gey) ot? » nal 


a sna op NON ee Rae Ls 
. _ 








BUY MORE BONDS 


1336 Plum St., Detroit 16, Mich. pote eres 
4328 San Fernando Rd. 
Glendale, Cal. 


Pad 
eS hed 


ae 4 ps P 
nee a aad elle aie) ae vei CPSP an. Oe 
ae : WATER Se ROT Bee sacs 
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headquarters will be at 230 Park A 


associated with the company for 22 ys 
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John Howard Collier, presic« 
Crane Co., Chicago, has beet 
director of the Allis-Chalmers 
Milwaukee. He fills the post I 
by the resignation f Capt 
Armour of Chicago, who has | 
service of the Navy since the 
of the war. Mr. Collier joined t 
Co. in 1903 as an apprentice 
He progressed steadily throug 
positions and was made general 
of the company in 1912. In 193 
elected vice-president and serves 
capacity until 1941, when he 
president. 


s 


William J. Sampson Jr., pres 
the American Welding & Mfg. Cx 
ren, O., has been elected preside 
Warren Chamber of Commeres 


















Edward J. Charlton, since 1942 
ant to the president of Lukenwelk 
has been appointed manager of de 
ment engineering for Lukens Ste 
and its subsidiaries, By-Products ¢ 
Corp. and Lukenweld, Inc. Joini 
engineering staff of Lukenweld a 
signing engineer in 1931, Mr. (¢ 
was appointed general manage 








Frederick P. Huston has been | 
in charge of railroad developments 
application of nickel alloy steels 
irons, Monel and other, nickel alloy 
the development and research diy 
of The International Nickel! Co., In 
has been associated with the con 
Inco mill products division since 
1940. 







Donald J. Reese, who has bes 
the steel division of the War P: 
Board since April, 1942, has resume 
duties with the development and ress 
division of The International Nick 




















W. R. Persons has been pron 


the post of assistant sales mana 








The Lincoln Electric Co., Cleveland 
ing as assistant to C. M. Taylor, 
president and general sales managet 
Persons has been working on s{ 
assignments since his transfer s¢ 
months ago to the Lincoln home 

from Pittsburgh, where he had beet 

ing as branch manager 

















J. J. Walsh has been appointed d 
sales manager for the New York dis 
of the Page Steel and Wire Div 
American Chain & Cable Co., In« 





New York City. Mr. Walsh has 
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; Reloadi 
\c& THIS FIXTURE FOR nye 


AUTOMATIC WELDING e . 2 During 


Welding 
Operation 


A BIG 
TIME SAVER! 





rHis Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 
other is engaged in the welding opera- 


tion. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 





swings from one fixture to the other, Automatic Welding-head 


locking in proper position. Speed of rotat- Positioner — adaptable to 
ing the work is adjustable, as desired. your own holding fixture. 


WRITE 
for information relatin . 
wg, you pec Ac ME Manufacturing Co. 


1642 HOWARD ST. DETROIT, MICH. 




















Save wtth SIGHT FEED ‘comp 


@ “Take care to be an economist in prosperity; there is no fear of your 
not being one in adversity:”’ Sound counsel for any businessman— 
including welders who spent over $85,000,000 for “bottled” acety- 
lene last year, and this year can save fully two-thirds of that sum (over 
$56,000,000) by producing purer, hotter acetylene gas with 

Sight Feed Acetylene Generators. Be an economist in pros- 
perity—save in 45 with Sight Feed! 

THE SIGHT FEED GENERATOR COMPANY 


Sales: Richmond, Indiana «+ Factory: W. Alexandria, Ohio 
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Edwin A. Russell has been appointed 
vice-president in charge of sales of the 
Philadelphia Quartz Co., Philadelphia 
manufacturer of silicates of soda. Mr. 
Russell joined the company in 1918, was 


appointed. assistant sales manager in 
1921 and sales manager in 1928. He 
now has full administration of the com- 


pany’s domestic sales. 
»> 
Frank G. Flocke, for the past 15 years 
a member of technical service, develop- 
ment and research division, The Interna- 
tional Nickel Co., Inc., has been made 


general manager of the Trent Tube Mfg. 
producer of 


Co., East Wis., a 


Troy, 


No levers or gadgets, the 


just plug in 
cable to the heat tap which gives perfect 
welds for that particular job. Balanced Polar- 
ity gives adequate penetration and perfect 


metal control . . . both at the same time! 
The absence of ‘magnetic blow'’ saves time 
and tempers when working in close quarters. 
No moving parts to wear out or get out of 
order. Just the welder for ‘round the clock 
production welding where continuous, heavy 
duty, high speed work is needed. You'll 
get more work ovt in far less time with 
Marquette A. C. Arc Welders on the job in 
your plant. 
LOW INITIAL COST—LOW COST OPERATION 


NEGLIGIBLE UPKEEP—-NO “MAGNETIC BLOW" 
10 Models 125 to 400 Amps.—Completely 
Equipped 


Send for free 24 page illustrated booklet 

Buy the Best .. . Buy Marquette 
MARQUETTE MFG. CO., Inc. 
Minneapolis 14, Minnesota 


ELEC 


| A. 


RODES AND SUPPL 


welded tubing in stainless steel, nickel, 
Monel, Inconel and other nickel alloys. 


T. W. Pettus has been appointed presi- 
dent of National Bearing Div., American 
Brake Shoe Co. Mr. Pettus had been 
executive vice-president of the National 
Bearing Metals Corp., until recently a 
subsidiary of the parent company. 

« 

R. J. Benkart, 2017 Preble Ave., Pitts- 
burgh 12, has been appointed representa- 
tive in the West Virginia, western Penn- 
sylvania and southeastern Ohio territory 
for Ajax Electric Co., Inc., Philadelphia. 











REGISTERED US PAT. OFFICE 


C. ARC WELDERS 


Hurdle every welding problem 
with the greatest of ease. Marquette 
A. C. Arc Welders are designed to 
take the most difficult welding in 
their stride. The many heat stages 
are accurately regulated by the 


Automatic Voltage Control to assure 
precisely the correct supply of match- 
less welding power. 
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Frank T. Bumbaugh has 
manager of sales, alloy divisi 
Carnegie-Illinois Steel Corp. 
baugh succeeds the late Fra: 
bons, whose assistant he had 
the last three years. 


« 


Dr. Carl Curtis, formerly 
research, Simmons, Worden 
has joined the Titanium Alloy 
Niagara Falls. Sarkis Saryan 
ert Anibal have been appointed analytic, 
chemists for Titanium Leonard ¢ 
Renouf has been appointed superinte; 


ent of refractory production. J. .§ 
Geiger, formerly chief cerami pines 
with the National Tile Co., |] eer 
made research associate for 1 


E. W. Romig has been appointed vice 
president in charge of the Clevela 
trict of the Claud S. Gordon Co. Hew 
formerly chief engineer of the ( 
Cleveland plant. 


> 


Michael J. Devaney, who start 
steel career 45 years ago as a clerk in tl 
South Chicago plant, was recently) 


ade 
assistant to manager of Chicago district 
operations of Carnegie-IIlinois Stee! 
Corp. For the past four years he ha 
been assistant general superintend: 
the South Chicago plant. In the latter 


post he is succeeded by John H. Vohr, 
for the last two years 
general superintendent 


assistant tf t 





Chester O. Barnes has been appoi 
welding engineer in the Chicag: 
Milwaukee territories for Harnischfeg 
Corp., working under the jurisdict 
the company’s home office at Milwauk 


> re 


Thomas D. Lewis has been ap; 
district manager of eleven west coast 
states for Dockson Corp. His headqua 
ters will be in San R. B 
Huffman has been made district 
ager of six north central states, 
headquarters at the home office, Det 
Howard W. Kramm has been app 
assistant national sales manager an 
be located at the Detroit office 


Francisco 


: 


» € —- 


Charlie L. Morris, instructor at 
Alabama Vocational Schoo!, and Joe B 
Moore, former instructor, have j 
forces to organize a complete job 
ing shop, known as the Morris & M | 
Welding Shop. Headquarters are at 
and Jackson Highway, Sheffield 
and the shop is equipped to do bot! 
and arc welding. 


Staff Sergeant Kenneth Jewett, 2 
500 Bernard St., Bakersfield, Cali! 
now serving at a Y-Force field artil 
training center Chinese 
western Yunnan. Jewett was work 
as a weldor for R. L. Shafstall wher 
entered the Army in June, 1940. 


for troops 


APRIL, |' 








Where a “Quick Change” is Needed 


In production welding, which means working on top, bottom and on all sides of 
the weldment, a “Quick Change” of position is necessary for greater time saving, 
greater efficiency, greater safety to men and materials, and with resulting LOWER 
COSTS. A C-F positioner will do all this at the press of a button, without crane 
help or handling crews—it will rotate a full 360° at variable speeds from 0 R.P.M. 
up, tilt to 135° beyond horizontal, and permits welding, down-hand, all sides, sur- 
faces and angles in the one set-up with larger rods and fewer passes. All C-F 
positioners are pedestal mounted for maximum floor and work 
space—all are adjustable for height. 


Asp_99 


Write for Bulletin 


CULLEN-FRIESTEDT CO. 
1309 South Kilbourn Avenue Chicago 23, IIl. 





— Safe and Easy 


TAKE A TIP - USE “TIP CLEEN™ 


Due to the extreme heat of the torch, impurities and deposits settle in the nozzle and in 


time clog it up. 
Tip Cleen Removes these deposits Easily ... WITHOUT HARM TO THE TIPS. 


Tips already thrown into the discard because their clogged condition made cleaning seem 
impossible Have Been Cleaned Easily With Tip Cleen. 


Just Think Of The Economy... Not Only In The Number Of Tips Saved But Also In Labor 
And Delays! 


Before 


New, Simple, Easy . . . No Harm to Tips 


Old methods frequently used Strong and Injurious Acids . . . Tip Cleen Is absolutely Non 
injurious to the tips. Drills have been used, but they injure the passages by breaking off 
i by changing the tapered tolerances. 


lean Tips by this new method, merely heat Tip Cleen to 150 degrees Fahrenheit, drop in 
for four hours, remove tips and rinse in cold water. THEY WILL BE AS CLEAN AS NEW 
No impurities will remain in the air passages . . . it will shine like a new rifle barrel. 


Convinced At No Cost To Yourself . . . Send For A Free Sample Today. 
eight approximately 50 Ibs. per shipping case. Packed in gallon containers 4 to the 
ping case. 


wom WOLFE-KOTE CO. wom 


Makers of CORE CLEEN, CARBON CLEEN, GREASE CLEEN 
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" Harry D. Fenske, formerly traffic man- 
ager, has been appointed director of 
transportation for Great Lakes Steel 
Corp., its Stran-Steel and N-A-X Alloy 
Steel divisions and the Hanna Furnace 
Corp. William H. Owen, a past presi- 
dent of the Motor City Traffic Club, has 
been appointed traffic manager for Great 
Lakes Steel Corp. to succeed Mr. Fenske. 


» 4 


Réss G. Harrison, Jr., joins the sales 
department of the Titanium Alloy Mfg. 
Co., Niagara Falls, as development en- 
gineér. He had been employed in the 
Eclipsé-Pionéer division of the Bendix 
Aviation Corp. 


CLAMPS 


"JORGENSEN" 





Series 820 Welders 
Heavy Frame Deep 


or without Shielded 
Screw. 

A large variety of 
others to choose 
from 


Send for Catalog 








No. 16 
a Ask for Them by Name 
ADJUSTABLE CLAMP CO. 
“The C Folks" 


426 WN. Ashland Ave., cago, (22), U. S. A. 


NOW 


















matic 


Two MACHINES IN ONE 


All portable, the new, popular priced GASO V-10 
with automatic shape cutting attachment performs 
the functions of two machines in one: Avtomatic 
straight line cutter and avtomatic shape cutter. 
The GASO V-10 with automatic shape cutting 
attachment is: motor driven; fully automatic on 
all shapes; adjustable 3”—60” per minute; de- 
signed for instant start and stop; and equipped 
with unitary shut-off valve. The GASO V-10 
equipped with 5 foot track—cutting table optional. 


Extra Quality | 


Throat with Crank | 
or Bar Handle with | 


W. G. McFarlane will head the newly 
organized separaté welding department 
of D. Ackland and Sons, Ltd., Winnipeg, 
Manitoba. The department will be lo- 
cated at 65 Higgins Ave. This orgatiiza- 
tion, which has long been a distributor of 
Smith welding equipment in western 
Canada, has now been appointed distribu- 
tor in Manitoba, Saskatchewan and 
Alberta for the Lincoln Electric Co. of 
Canada, Ltd. 


> ¢«€ 


Henry T. Chandler, formerly assistant 
to the president of Vanadium Corp. of 
America, has been elected a vice-presi- 
dent. Benton H. Grant, formerly as- 
sistant to the president, has been ap- 
pointed an assistant vice-president. 


> € 


George A. Fort has been appointed 
plant industrial engineer of the Gary 
works of Carnegie-Illinois Steel Corp., 
and Milton L. Weislogel has been ap- 
pointed assistant plant industrial en- 
gineer. 


« 


Arthur B. Sonneborn has been ap- 
pointed district manager in charge of 
the Michigan-Ohio sales territory of the 
National Electric Welding Machines Co. 
His headquarters will be at 631 Fisher 
Bldg., Detroit 2. 


> ¢€ 


U. E. Sandelin, formerly with the 


shape cutting reproduction of high priced 


Tracing irregular 


GASO V-10 CUTTING MACHINE WITH 
TRACING HEAD MOUNTED FOR OPERA- 
TION. The template is shown on the left 
and the spindle head at the right. 


GASO V-10 





Shape Cutting Attachment. 


Some Distributor Territories Still Available. 
Write today for new bulletin giving full information. 


GASO EQUIPMENT COMPANY 


3253 North Kedzie Avenue 


90 


Chicago 18, Illinois 





COMPLETE PORTABLE SHAPE 
CUTTING FACILITIES 


To the popular uses of portable cutting machines there 
has now been added the luxurious control-ease and 
accurate 
shape cutting machines. Every Steel Fabricating Shop 
needs the new popular priced GASO V-10 with auto- 
shape cutting attachment. 
shapes and circle cutting are made easy and accurate | 
on the new GASO V-10 with automatic shape cutting | 
attachment. Optional attachment allows spindle head 
operation and template head operation, the latter 
enabling large quantities of duplicate parts to be 
automatically and accurately flame cut. 
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Washington, D. C., district 
Allis-Chalmers, has been tra 
the west coast to succeed A. 
as manager of the compam 
Washington, district office 


Raymond D. Dwyer has 
pointed superintendent of the 
duction department, Gary 
Carnegie-Illinois Steel Corp 
Wilkins has been made superint 
central mills. 


Allen Robinson has been 
head electrical engineer of 
Steel & Wire Co., Cleveland 
Becker has been named assista: 
cal engineer. 


Stanford Caldwell Hooper, i 


miral, USN (retired), and Lewis F 


Moody, Princeton University, | 
selected as winners of the Elliott 
Gold Medals in 1945. The aw 
made annually by The Franklin | 
Philadelphia. 


meme. 4 


George Terry Horton, 71, 
of Chicago Bridge and Iron | 
and past president of the A 
Welding Society, died on Mare 


few hours after he had been found 
conscious in his automobile. He 


apparently been seized with a | 
tack while driving and suffered 
fracture and other injuries wher 


crashed into a concession stand afte 


had lost control. 
Mr. Horton had been associat 
the bridge and iron company sit 


and was a president and manage! 
1912. He was president of the Am 


Welding Society during the 
term. He first became interested ji 
ing during the first war when 
assistant general manager of 
marine building plant, and he ha 


a strong advocate of welding resea 
ever since. Among his many engineet 
accomplishments should be met 
the Hortonsphere and Hortonsp 
welded tanks of a peculiar wate 


design that combines maximun 
with minimum materials 


. 


John Robert Hagemann, 44, n 


of engineering in the steam turbii 


partment of the Allis-Chalmers M 
died Feb. 15. He was one of the c 
leading turbine design engineers 


James Lincoln Ashley, a diré 
The International Nickel Co., of ( 
Ltd., died suddenly on March 6 i 
York City. Mr. Ashley was f« 


secretary and treasurer of The I: 


tional Nickel Co. of Canada an 
president and treasurer of The | 
tional Nickel Co., Inc., its United 
subsidiary. 
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SHEBO' 




















TRI-FLUX 
EW AND BETTER SOLDERING FLUX 


No. 5 JR STAINLESS AND MONEL METAL 


No. 3 RI-FLUX (Regular) FOR ALL OTHER METALS 
TRI-FLUX (Neutral) NO AFTER CORROSION 


CLEANS 
ONE APPLICATION — RUST 


No. 2 


o> 


, Tri-Flux Advantages 

ea Ne need fo pre-clean with acid, or oil solvent 
iL Sticks te wet surfaces. Can be applied without 
tr first drying surface 

(on be applied te oily surface without wiping 
off first 

Sticks to vertical surfaces as well as hori- 
zontal. Won't run off 

May be used for hand or torch soldering 

Saves time—one application does three jobs 
Hes no injurious effect on surfaces of metals 
Economically applied—put on with brush—no 
waste 

Will not spell by standing 

No disagreeable eders 





HEBOYGAN 


THE WOLFE- 


TRI-FLUX is amazing in its simplicity, efficiently per- 
forms three distinct jobs and is extremely economical. 
Saves time and money—no waste. Truly the most 
etching flux ever developed. TRI-FLUX cleans, re- 
moves rust and fluxes all in one operation. TRI-FLUX 
made in single strength for steel, iron and other 
metal surfaces. TRI-FLUX No. 5 especially designed 
for stainless steel and monel metals. 


DISTRIBUTORS 


Please Write Us 
For Prices, Etc. 


KOTE CO. 





WISCONSIN 











MME DIATE ; 
- DELIVERY LIST 
= PRICE 
Discounts on Request 











Generators are hard to get... ex- 
pensive. Even with high priorities, 
deliveries are long delayed and un- 
certain. The remedy for this situation 
Ss to install STEVENS TUFFLINE 
ida ELDING RESISTOR UNITS. They 
°" Btultiply your generating capacity by 
Sand 4 times at a small fraction of 
te cost of additional generators. 


Thousands of Stevens Welding 
Resistor Units are working night and 
day on production lines from coast 
to coast, including nearly 75% of the 
nation’s shipbuilding concerns. Dem- 
onstrations of any Tuffline product 
given without obligation. Catalogs 
showing all Tuffline products sent 
upon request. 


UH. STEVENS & COMPANY ' *51issS2078 Shy" CSR Roath!" 


SACRAMENTO 5-2388 


MODEL C, 
200 Ampere 
capacity in 10 
Ampere steps 








a 
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ARE YOU 


GETTING MAXIMUM 
EFFICIENCY FROM 
THE 
HARD-FACING ELECTRODES 
YOU ARE NOW USING? 


Seecfy AGILE 


ELECTRODES 






DARK GREEN... 
For hard-facing where high 









hardness and resistance to 


abrasion are required. 


Hardness 400-550 Brinell 


















PINK..- 


For hard-facing of surfaces 


to great weal, 


osed 
_ g after 


where machinin 
welding is necessary. 


Hardness 200-250 Brinell 





VIOLET...The weld 


deposit is work-hardening. 
Especially recommended 
for hard-facing where high 
impact and abrasion are 
present. As welded; 200- 
220 Brinell. Hardness in- 
creases rapidly to 450-500 
upon cold working. 



















2 « For hard-facing 


ordinary steel ye hye 
are {frequently aoe ses 
where a ood har Baw 
chined surface 1s requ oat 
The weld is well in . 
machineability range 


900-250 Brinell. 


RED. 


AGILE “WACTARC 


SEF SS 


AMERICAN AGILE 


CORPORATION 
5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 


















Helpful Literature 
Sust Published 





The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


Electrode Wall Chart 


An attractive, multicolor wall chart, 24 
by 36 in., has been prepared to serve as a 
guide to selection of the proper electrode 
for a particular welding job. The chart 
contains a list of 29 Murex electrodes 
divided into four general groups: elec- 
trodes for mild steel (8), electrodes for 
low-alloy (11), for stainless steels 
(7) and for hard-facing (3). Each sec- 
tion gives a brief description of the gen- 
eral characteristics of each electrode and 
the particular applications for which it is 
recommended. The general description 
is followed by columns listing such spe- 
cific information as AWS-ASTM 
color of coating, color marking, a-c or 
d-c, polarity—for groove and for fillet 
strength of deposit 
welded and as stress relieved, percentage 
welded 
copy of 


steels 


class, 


welds, tensile 


as 
of elongation as and as stress 
relieved. <A this handy chart 
will be sent without charge to any reader 
of this publication who requests it on a 
company letterhead. Metal and Thermit 
Corp., 120 Broadway, New York. City 5. 


Faults in Arc-Welding Designs 


Correct materials and the right produc 
tion facilities in the hands of competent 
craftsmen are not enough to avert failure 
of a faulty design. Some 20 common 
errors that should be avoided at all costs 
are pointed out in a new Hobart booklet, 
“Common Faults Found in Designs fot 
Arc Welding,” 


s 


28 pages, 31%4 by 5% in 


The faults covered include: raw 
sheared edges, stressed edges exposed 
to damage, tension applied to a joint 


designed for shear, one-side welds, large 
plug welds, craters at a highly stressed 
location, failure to use the full strength 
of a_ section, many heavy welds 
close together, unsupported welds, poor- 
ly designed gussets, poor beam reinforce- 
ment, change in contour, careless rein- 
forcement around a hole, too much weld 
metal, circumferential fillet welds on 
tubes with beam loading, lack of stiffener. 
failure to provide gas escape holes, two 
side heavy welds, 


too 


one-side lap welds, 
small welds on a highly stressed piece 
Each of the above faults is treated in 
a full-page plate that includes a sketch 
of the faulty design, a brief explanation 
and (usually) a sketch of the correct 
method of design for the particular case. 
Chese plates are based on cases encoun 
tered in actual the failures, 
for the most part, had nothing to do with 
the welding operation but occurred, di 
rectly or the 


experience; 


indirectly, as a result of 


THE WELpInG ENGINEER 


design errors 


Hobart B 


Hobart Square, T: i oS 


A-B-C of Electronic Heating 


he essential facts of el 


ing are discussed in lang 
of all confusing terminology 
letterhead-size booklet. “T] 


Electronic 


Heating.” Wt 


pioneer with 21 years’ 


expe 
industry, this booklet tells } 
heat is produced by high tre 


g trot 


nating current (rar 
000,000 cycles per secor 
the difference betweet the 
of electronic heating 
dielectric heating \ nu 
tions each branch ar 
sketches 
(including induction brazii 


tor 
twelve vpical 
duced as well as illustrations 
quency generators and ele 
Scientific Electric, 107-119 } 
Garfield, N. J 


Postwar Jobs for Women 


A 56-page 534 by 9 in 


ployment Opportunities in C] 
Industrial Occupations of W 

both with present-day emp! 
terns and postwar prospects 


workers. The operations 


study include assembly 


, Inspect 
tion of machines, packing an 
tool-crib and storeroon worl 
copy of this publication, Bullet 
can be obtained from the e 
Bureau of the U. S. Department ¢ 
Labor, Washington. D. ( 


Grinding-W heel Markings 


A new 5 by 7 in., thre 
explains 
marking 
“positions,” each 


how a Norton gt 
may be broken doy 
oT which de 
characteristic of the grinding 
six positions are: kind of abr 
grade (strength ot bond 
(grain spacing), kind of b 


particular charactefistic of the 


wheel that distinguishes it as 
of a basic wheel.‘ Thus 
“38A46-ISVBE” indicates 
abrasive, 46 grit size ] 
structure, and a_ vitrifed 
special “BE” type. The syste: 
1s now standard throughout 


industry. Norton Co., Worceste 











ST. PiERRE 





wor 





he | 































MEANS SILVER mY WAL ce ee 
NOTHING sii 


S17. PIERRE- 


CHIPPING 
HAMMERS 


a 












































=< ee } ANY QUANTITY 
ANY SHAPE—ANY SIZE 
e Also Strip, Coiled Wire, 
4 Breaks and Filings. 
oe the Scale Available in standard alloys covered by 
" Federal Government, Army, Navy, Air 
B- Cleans Corps and A.S.T.M. specifications 
| For your post war products— investigate 
the Surface our special alloys described in booklet M-A 
res a man-sized brush in the 4 : sent on request 
tht position for easy use after in One Operation 











ipping scale from welded surface. Your inquiries invited 
mmer Chisel made of highest FE —- 











ity tool steel. Entire tool is Order Today From )\ A.P.W. FLUX PASTES 4 
a hatencell For economy, for dur- Your Jobber }) Safe and convenient. \A 

ty use ST. PIERRE Hammers. or Direct BAR. YA | Excellent cleaning action. 

ST. PIERRE Chain Corporation THE AMERICAN PLATINUM WORKS 
WORCESTER DROP FORGINGS MASSACHUSETTS N. J. R. R. AVE. AT OLIVER ST NEWARK 5,-N. J 

















he NEW, IMPROVED Variable-Core type 


REYHOUND 
—- A.C. 


Arc Welders 
Provide 
LOWER 
OPERATING 
COSTS 
for 
HEAVY DUTY 
PRODUCTION 


CAE OR RHEE RIMES A RRR FECT. 





















WRITE FOR 
CATALOG 





We manufacture a complete line 
resistance spot welders from 

4, to 300 KVA for all types of 
winia There is an EISLER 
WELDER for every purpose. 














Detailed informa- 
tion and prices sent 
on request 
TRANSFORMERS OF ALL TYPES 





Distributors Wanted WE INVITE CONTRACT SPOT WELDING 


IN LARGE OR SMALL QUANTITIES. 


GREY = : 
HOUND A. <a CORP CHAS. EISLER 


520-28 Morgan Ave., Brooklyn 22, N. Y. | EISLE R E ed G i N EERING CO. 


749-SO. 13%) §T ~ NEWARK N. J. 
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ON THE 


COMPLETE LINE 


OF 


LARKIN 
SPOT WELDERS 















































FROM 


10-50 KVA 


LARKIN A.C. ARC WELDERS 
FOR EVERY NEED 
















@ LARKIN MODEL # R12 


MANUFACTURERS 


offices 


LARKIN LECTRO PRODUCTS CO., 


220 Taaffe Place, BROOKLYN 5. WN. Y ° Sale throughout the 


AT LOWER PRODUCTION COSTS 


VELDIT ET 


MODEL 'E" 


CASAVER JVit-s 


Mp = 
CA) 


country 









The Weldit Gasaver shuts off the welding 
flame when not in use. . . . Conserves 
essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires—from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 






ae 


ay 


When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
. «+ No time lost... . No readjusting required. . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The Weldit Model CW Blowpipe is in 

daily use by many foremost industrial 
fe plants. . . . Built in accordance with the 
kr» recommendations of leading fabricators of 

sheet metal products. . . . Operates on 
either natural gas, manufactured gas, or other low temperature 
fuel gas and compressed air. Stands up under rough shop use. 
. . . Send for literature. 


WELOIT ACETYLENE (0: 


628 BAGLEY AVENUE - 







‘I = 
WELDIT SS 


MODEL ‘CW" 
BLOW 
TORCH 


DETROIT 26, MICH. 

















| ing and engineering service on ¢ 


| of the dip-agitating 





THe Wetpinc ENGINEER 


Angle Vise Folder 


| Seam-Welding Booklet 


Sciaky Bulletin No. 113-A 
letterhead-size booklet dey 
and roll-spot welding max 
steels, stainless steels and 1 
The text opens wit} 

of general information on | 

applications; 
| specifications 
pmm. 1-4, pmm. 

Tooling data 






loys. 








this is follows 
Sciaky S¢ 
1-2 and 
icluded 
the right machin 
set-up the particu 
Standard features of 

then covered in conside 


on 


are il 
choice of 
arn 
job. 
are 


for 


and a few special to 


oling set 
lustrated. \ short sect 
weldability of various meta 
the seam-welding problems | 


with mild steel, plated and c 
stainless high-carbor 
alloy steels, copper alloys, alu 
its alloys. Sciaky Bros., 4915 
— 38 


steels, 


Chicago 













Wire-Drawing Report 


A two-page “Field 
Report” from Oakite 
the essential details of the 

Coat” plying a 
coating to ferrous rods 
drawing. Odakite 
Thames St., New 


Sery 


Pros 


process for ap 





and w 
Products, Inc 
York City 





“101 
line, 


Angle Operations for 
and work benc 





tool room 





title of a 3 by 5% in. foldet 
gren” angle and production vis 
tools, it is stated, can be uss 
drill press, milling machine 

for complex machining jobs and w 
quick, accurate set-ups at 





Chicago Tool and Engineering Co., 


So. Chicago Ave., Chicago 1 





Metal-Cleaning Bulletins 


Bulletin No. 4EL, 
head-size folder, 





a tour-pag 





describes a 





hla 





for washing, rinsing, pickling ; 
ing metal parts. Optimus Equipmer ent C 
249 Church St., Matawan, N. J] 
Bulletin No. 4E2, a four-page 
head-size folder from the same 
turer, entitled “Batch Clea 
Portable Metal Washing Ma 
Production Maintenance and 
This bulletin describes portable 1 







is 







and spray 





Magnesium Information 





“Facts for the Designer of Ma 





Castings” is the title of a 
letterhead-size folder from Super 
Bearing Bronze Co., Inc., 14 














St., Brooklyn 22. This includes a 


comparative properties of miags 
alloys and other structural 
aluminum alloys, gray cast iron a 


steel. 





APRIL, 1% 













ed. 
“te 


sien, 








Che Standard of 
QUALITY 


THROUGHOUT THE WORLD 


Cast Aluminum Welding Rods 
of Standard Analysis 








A TUBE CATALOG 
Plain and alloyed Gray Iron 


Welding Rods and Electrodes ree 
Ch ' UNITED 
» ELECTRONICS COMPANY 
NEWARK 2, NEW JERSEY 


ao 

















Reach for 


The Right Fluxes Are T ° ai 3 
The Most Important Part of | D U Cr. 


Your Metal-Joining Job | (E6011) ( E6013) 


: | WELDING R o B s 
Krembs FLUXINE Fluxes are the answer. They are highly 


concentyeted. That is why they cre so economical to Available again, after thr ghd eh . 
vse and so effective, even though they cost a little bit OUCTONE my reds Bae memgned ond 
more. They go four to five times further than any other especially for AC es og oe 
competitive fluxes. They are all flux . .. no waste ma position ne genet mee _ 
terial added. They do not bubble, wriggle, blow or rods have. Giap ponewanen, Gre , sy 
chip off the rods when heat is applied. They produce vials Gears Se eeeereremeny low c 
strong, non-porous joints . . . do not cake or deteriorate sizes are especially good for thin 


sheet metal. Excellent for vertical 
They are the result of 70 years of experience. 
’ P and overhead welding on DC posi 


You can get more and better brazing, silver solder tive polarity. Extruded in alj size 
ing and welding from Krembs FLUXINE Fluxes. You from 1/16 tol 4 .See your dealer 
will be surprised how far they go. Try them just once Territories Available for Distributors 
You will see the difference immediately. 


Ask your Jobber If he handles our FLUXINE 
Fluxes, he has your best interests at heart. He 
knows the FLUXINE line produces the best re 
sults with the greatest economy. 


Write for chart which shows the FLUXINE Fluxes to use for you 
metal-joining problems 


KREMBS & COMPANY 
Est. 1875 
Dept. G, 669 W. Ohio St. ® Chicago 10, Ill. 











=— Chicago Steel and Wire Co 
s 103rd St. and Torrence Ave 
> Chicago 17, Ilinoi 
‘ > * | 


Wetpinc ENGINEER—APRIL, 1945 








WILLSON-WELD LENS FEATURES 


MARKED 


When you see the WW trademark on 
a Willson-Weld lens, it’s your assur- 
ance of dependable eye protection for 
welders. The shade number on each 
lens, determined by individual photo- 
meter test, permits easy selection. 
Never take a chance on unidentified 
welding glass. 








MATCHED 


The WW also means that for either ° 
goggles or helmets, Willson-Weld 
lenses are matched to Federal speci- 
fications for reducing intensity and 
glare of visible light and filtering out 
dangerous ultra-violet and infra-red 
rays. 





REPLACEABLE 


Replaceable clear cover glasses pro- 
tect Willson-Weld lenses from pitting. 
Lens and cover glass economical to 
replace. Lens easily changed for dif- 
ferent types of welding. 





For welding eye protec- 

tion consult your Willson 
\ distributor or write di- 

rect to Dept. WE-8. 


GOGGLES « RESPIRATORS + GAS MASKS « HELMETS 


| 
DOUBLE 








| 











en Se SS 2S @ S&S = ww & 


FROM THE 
PATENT OFFICE 


Cutting-Torch Tip 

2,368,716. Daniel A. Marra, Cheswick, 
Pa. Filed April 4, 1942. Issued Feb. 6, 
1945. 





A torch tip consisting of two tubular 
members telescopically united at their 
basal and distal ends in gas-tight drift 
joints. A chamber is formed between 
the walls of the tubes and the gas-tight 
joints. The outer tube is penetrated from 
the outside by two passages that meet 
and are continued in a single passage 
leading to the chamber. The inner mem- 
ber is grooved longitudinally to form 
passageways leading from the chamber 
to the distal end of the tip. 


> « 


Eyeshield 


2,368,750. Joseph E. Du Bois, Detruit, 
assigned one fifth to Virginia I. Du Bois, 
Detroit, one fifth to Lauriene T. Holz- 
worth, North Tonawanda, N. Y., and 
one fifth to Rita C. Sterne, one fifth to 
Eileen Silbert, and one fifth to Florence 
Taylor, all of Buffalo. Filed Jan. 22, 
1943. Issued Feb. 6, 1945. 

An eyeshield comprised of an open- 
ended rim and a lens detachably fitted 
into the rim. The rim is shaped at its 
inner edge to fit the contour of the face 
and terminates at its lower open end 
in opposing hooklike elements diverging 
upwardly and outwardly. The lens is 
shaped at its lower edge to fit the con- 
tour of the nose and is provided with 
downwardly converging notches to re- 
ceive the hooklike elements of the rim 


» < 


Flame-Cutting Machine 


2,368,967. Clyde Roy Burton, Bruns- 
wick, Maine. Filed May 19, 1943. Issued 
Feb. 6, 1945. 

A tracer-adjusting attachment for a 
flame-cutting machine. A lever has a 
pivot pin on one end engageable in the 
opening of the machine table in order 
to mount the lever on the table for 
swinging movement. A member swivelly 
mounted on the same end of the lever, 
but on the other side of the longitudinal 
center from the pivot pin, connects with 
the radius rod of the tracer. The lever 
is yieldingly secured against rotary move- 
ment relative to the latter member. 


| 


| 
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The General Says 


ATTENTION 


Write today for the complete jp. 
formation which General Blowe, 
Co. has prepared for you regar. 


ing 








GENERAL 
WELDING FUME 






EXHAUSTERS 








Ask for Portfolio 
CB-103—wW.E. 





High Velocity Exhaustion 


# 
High Speed Centrifugal Fans 
2 to 10 Inlets 


GENERAL 
BLOWER 
ComMPANY 


Producers Of 
Air Moving Equipment 


401 North Peoria Stre« 
Chicago 22, Illinois 
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CFFICIENT 
ECONOMICAL 








DEPENDABLE 


For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. Fs 

















4 


odd j\s 


NO PECKING 
SCRATCHING 


with 


MISSING LINK $59.50 


% It's easy to start the arc with this new advancement in electric welding .. . 
the "MISSING LINK." Arc starts automatically without the onneying, tiresome, 
obsolete method of “pecking” and “‘scratching’’ the work to get going. Attach 
"Missing Link'' to any arc welder, AC or DC. Use any type ot welding rod and 
get faster, better welding with greatly reduced operator fatigue. What's more, 
beginners can become experts almost overnite with the aid of this unit. Makes 
work far easier for experienced welders. 

Multiply your man-hours and get many other cost-reducing advantages, by 
equipping with the “Missing Link."" Act now! Get complete details on this 
low-cost, time-saving unit. ; 


See Your Jobber or Write Direct 


AUTOMATIC ARC 
HY CYCLE UNIT 





| Mid-States EQUIPMENT CO. 











THIS 


NEW FOLDER 


shows the way to 
easy, speedy 
welding 


with 


ERGOLYTE 


CONTINUOUS A.C. 


Send for Your Copy TODAY ARC WELDERS 


Here are A.C. Arc Welding machines you can depend 
on for fast, economical welding. Built to suit your needs. 
Simple to operate, trouble-free, guaranteed 12 months. 
Prompt Delivery. Free trial or demonstration. 


ERGOLYTE MANUFACTURING COMPANY 
3627 N. Lawrence Street Philadelphia 40, Pa. 


rgolyte Manufacturing Company 
627 N. Lawrence Street, Philadelphia, 40, Pa. 
‘lease send me folder of Ergolyte A.C. Continuous Arc Welders. 


Name 





Te ie 





om pany 
\ddress. 
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| 
2431 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 


NEW HEADBANDS FOR GOGGLES 
HOLD-TITE IS THE NAME 


Fabric covered 
coil spring 


4 = = 


Soft, pliable 
leather with ad- 
justable buckle 





Here's a new long-lasting spring and leather headband 
that fits.a/] welding and grinding goggles. Will replace 
your old elastic or rubber headbands and last indefi- 
nitely. Hold-Tite headbands combine a fabric covered 
coil spring with a leather strap assembly—will not dry 
out, weaken, or become over-stretched from perspira- 
tion. Insist upon Hold-Tite non-rubber headbands. 25c 
each. Immediate delivery 


CARTER-LOCKARD CO. 


25 West llth Street los Angeles 15, California 


Manufacturers of Chambers 





Helmet Goggles, Klearsite Koverglas 
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Electrode Holder 


2,367,724. Harvey H. Hail, Denver, 
Colo. Filed Aug. 27, 1943. Issued Jan. 
23, 1945. 





holder with a_ handle 
having one end provided with a friction 
surface. The clamping head has relatively 
movable inner and outer jaws, the former 


An electrode 


having one surface in engagement with 
the friction surface of the handle. That 
part of the handle forming the friction 
surface and the inner jaw have register- 
ing openings, through which projects a 
bolt secured to the outer jaw, effecting 
a rotary connection between the clamp- 


ing head and the handle. A device in 
engagement with the outer end of the 
bolt, accessible from the side of the 
handle opposite the clamping head, ex- 
erts a tension on the bolt to urge the 
jaws towards each other and to urge 


one of them into frictional engagement 


with the friction surface. 


High-Frequency Welding 


2,365,612. Alfred B. White, Murrys- 
ville, and Charles H. Jennings, Forest 
Hills, Pa., assigned to Westinghouse 
Electric & Mfg. Co., Pittsburgh. 


East 


Filed 
1944. 

An arc-welding system in which elec- 
trode and work are connected to a rela 
tively low-voltage welding 
current. An high-frequency 
current source is connected between the 
electrode and work in order to initiate a 
flow of welding current across the space 
between electrode 


March 21, 1942. Issued Det. 1°, 


source of 
auxiliary 


and work. A mag- 
netic arc-extinguishing means can be 
energized to produce a magnetic field 


about the arc that will extinguish the arc, 
even though electrode and work remain 
within arcing distance of each other. A 
switch operates to effect energization of 
the auxiliary high-frequency circuit and 
the arc-extinguishing means in predeter- 
mined time relation to each other. 


Welded Closure Head 


2,366,617. Anderson W. Harris, Chat- 
tanooga, Tenn., assigned to Combustion 
Engineering Co., Inc., New York City. 
Filed Feb. 10, 1943. Issued Jan. 2, 1945. 

A concavo-convex pressure-vessel 
head of shape less than a semi-ovoid or 
hemisphere. The hollow body of the ves- 
sel has an end portion abutting the head. 
The interior and exterior surfaces of the 
end portion have radii corresponding to 
those for the head and complement the 
head in the formation of a semi-ovoid or 
hemispherical end for the 
welded joint is made between the bod 
and the head 


vessel. A 








#450 


DISTRIBUTORS 
WANTED 


38-11 Thirty-first Street 





Meine Safety Equipment 


Metro’s Welding Helmets 


We offer a complete line of Welding 
Helmets. 


SEND FOR OUR NEW CATALOG. 


Metro’s New Coveralls 


Black for welders (as illustrated below). 
For chipping and grinding, transparent 
coveralls with shatterproof lenses are 
available. 





Metro Manufacturing Company 


Long Island City 1, N. Y. 
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Flame-Hardening Method 


2,367,969. Stephen Smith, ]; 
N. J., assigned to Air Reduction ( Inc 


New York City. Filed 
Issued Jan. 23, 1945. 

A method of hardening a ferr: 
piece by causing relative move 
tween the work and a heating ff 
progressively quenching the w 
behind the heated region by f 
cooling liquid upon it. The inte 
the flame and the rate of relativ: 
ment are such that the flame | 
work to above its critical 
The contact of the cooling 
restricted to a limited area by 


Apri 


tem} 


‘ | 7 
a blast of compressed air along the s 
face of the work from the side « . om 
that from which the cooling | a 


flowed. A tempering flame is 

sively applied close behind the 
in order to draw the temper of t iva 
ened surface. 





Flame-Hardening Head 
2,367,898. Harry E. Spieth, Portla 


and Ma 


Ore. Filed Nov. 4, 1940, 
1944. Issued Jan. 23, 1945 

Flame-hardening apparatus cor 
a ring having internal 
ducts connecting with sources of 
Water and gas tips are arranged it 
each pair being attached to a valv: 
rotatably mounted in the ring 
valve bodies are adapted to contr 
munication between the ducts an 
each of them locked it 
positions. 


. i ieee eee Zee | | 


water al! 


may be 


Flame-Hardening Apparatus | 


2,368,087. James O. Bishop, To 
and Lloyd L. Babcock, Compto: 
assigned to The National Supply C 
Pittsburgh. Filed Feb. 8, 1941. | 
jan. 30, 1945. 

In a torch device, the combinat 
upper and lower plate discs with 
nular spacer between them to for 
annular recess to act as a 
chamber. The spacer is provided 
combustible gas passage terminat 
an annular slit through which 
bustible gas is delivered to the ai 
combustion chamber. The space! 
disc members provide ports wit! 
annular discs for the delivery of 
bustion-supporting gas. 


comp 
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e AFETY CHISEL RETAINER 
® BUTTON OR LEVER TYPE THROTTLE 
®MADE IN SEVERAL SIZES 
®SMOOTH IN OPERATION 


‘pA LLETT PNEUMATIC 
Kh ald-flux SCALING HAMMERS 


* LIGHT IN WEIGHT 


Especially 

designed for rough- 

ing, peening and remov- 
ing flux and surplus metal 


in welding operations. The 
welders’ first choice of scaling 


ad ist.: G. D. Peters & Co. of Canada, Ltd., 
dian Dist.: 6. 1021 New Birks Bidg., Montreal Hammers. Precision Built by Dallett. 


THE DALLETT COMPANY 


MASCHER AT LIPPINCOTT STREET. PHILADELPHIA PA 
Manufacturers of Pneumatic Tools and Accessories 








PNEUMATIC 


nc 
04 aa Q) peetafe] T 
™= 7 ey 


ACCESSORIES 


ESTABLISHED 1883 


'W-AL-CO RODS for Welding of ALUMINUM 


ARC WELDING ELECTRODES GAS WELDING RODS 


( Flux-Coated) ( Flux-Coated) 
Type G-43—5% Silicon-Drawn Alumi- 
num 
Type G-2S—Pure Drawn Aluminum 
*Types G-142, G-195, G-355 and G-356—Alumi- 
num Alloy for welding CAST ALUMINUM 


*Available in ¥” size only 





Type E-43—5% Silicon-Drawn Aluminum 
Type E-2S—Pure Drawn Aluminum 
*Types E-142, E-195, E-355 and E-356 


—Aluminum Alloy for welding CAST 
ALUMINUM 


Send for descriptive circular. 


Assure dense, ductile, strong welds. Ease of Control; Free-Flowing Characteristics; Increased Welding Speeds. 


WELDING ALLOYS MANUFACTURING CO. 744 Broad St., NEWARK 2, N. J. 

















We Solicit Special Positioning Problems 


Submit your out-of-the-ordinary positioning problems to us for solution. BENTLEY 
designers and engineers can provide the correct answer. 


WELDING 
POS Oe re eae cna rel, Naive 


"ELECTROEIY “ for RESISTANDE WELDING 


Butt Fl ELEROLO a Reseeit 


Flash 
THe Evectrovoy Co. Inc. 1600 Sennavifuce. Brivsaront Com. 


Special 














Spot 
Sea m 
Projection 














FLASH WELDER 


SHUT OFF COUPLER with 


J JOHN NAGELDINGER & SON, INC. ) 
hs Manufacturers: OXYGEN THERAPY APPARATUS * CYLINDER VALVES * CYLINDER MANIFOLDS 








% NEEDLE VALVE CONTROLS * WELDING AND CUTTING EQUIPMENT * PRESSURE REGULATING VALVES 
& REGULATORS * SAFETY VALVES * COMPRESSED GAS APPARATUS FOR: OXYGEN, HYDROGEN, 
NITROGEN, ACETYLENE, CARBON-DIOXIDE, HELIUM, ETC. 

Send for 32-Page Catalog Featuring Welding and Cutting Equipment and Supplies. 








FACTORY AND OFFICE AT 


TELEPHONE: 
New York City 28, N. Y. Atwater 9-6843 i 


1s Established 1880 409 East Slst Street 








HELP SAVE STEEL 


BY APPLYING WIESE UNITS TO AGRICULTURAL TOOLS 
Prepare your shop for this type of work 
U. S$. Patents 2,013,818, 2,051,234 
and 2,226,884. 
ELE.TRIC WELDED 
Write for new catalog now 


WIESE PLOW WELDING COMPANY, PERRY, 
Originally New Process Plow Welding Co. 


IOWA 
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yout. BE WISE 


To Remember and Investigate Independent Acetylene and 
Oxygen Cylinders, os te quality and price—available on 
suitable priorities—iet us your requirements and 
rating and we will be glad to obtain best possible sched- 
ule for you. 


INDEPENDENT Engineering Co. 


DEPT. 74 O'FALLON, ILLINOIS 








SAFETY FIRST! 





“SAF-T" CURTAINS 
FOR INDUSTRIAL 
WELDING PLANTS 


Made of flame-proof heavy duck, 
they can be supplied in any size re- 
quired and come equipped with 
grommets ready to hang. Protect 
worker from welding glare. Color— 
olive drab. 


SOLD THROUGH YOUR 
LOCAL JOBBER 


Write us for prices and descriptive material. 


FRED JESSAR 





104 Denckla Bldg. Philadelphia 7, Pa. 








Things | 


will look up, 
you start using 








THEY INSURE THE MAXIMUM 
OF COMFORT... safety... and 
durability. All weights for men 
and women welders’ gloves and 
gorments, in large spread whole 
kips and side splits. Samples. 


COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 
















Machine-Cutting Torch 


2,367,316. George M. 
Skinner, Buffalo, N. Y., 
assigned to The Linde 
Air Products Co. Filed 
Feb 27, 1937, and April 
11, 1940. Issued Jan. 16, 
1945. 


A cutting torch having 
a passage provided with 
an outlet for discharging 
a cutting jet of oxidizing 
gas against a portion of 
a metal body and a second 
passage provided with an 
outlet for discharging a 
jet of combustible gas ad- 
jacent to the cutting jet. 
A portion of the gas 
flowing through the oxi- 
dizing-gas passage may be 
diverted and conveyed to a third passage 
having an outlet for discharging a jet of 
oxidizing gas to support the combustion 
of the combustible gas. The outlets are 
so arranged that the combustion-support- 
ing jet is directed between the cutting 
and combustible-gas jets. Oxidizing gas 
may be supplied selectively to either or 
both of the first and second passages. 











Weld Back-up Ring 


2,369,381. Herman A. Unke, 
Heights, O. Filed Nov. 9, 1942. 
Feb. 13, 1945. 


Parma 
Issued 





in opposite directions. A means to move 
the panel in one direction comprises a 
mouthpiece swingably mounted for move- 
ment toward and from the mouth of the | 
wearer and operative upon the opening 
of the wearer's lower jaw. 


A metal ring for in 


use forming a 
welded joint between tubular metal 
members. Circumferential grooves ex 


tend axially into the ring from opposite 
ends and are adapted to receive the ends 
of the tubes. The internal faces of the 
inner and outer side walls of the grooves 
are inclined the axis, which 
passes through the center of the ring, 
substantially coincident with the axes of 
the tubes. The the ring have 
relatively sharp annular edges underly- 
ing and substantially flush with the en- 
trances to the grooves, and the inner sur 
faces of the tubes are wedged against 
these edges by the inclined faces of the 
outer side walls of the grooves when the 
ends of the tubes the 
grooves. 


toward 


ends of 


are moved into 


a — 


Gas Weldors’ Helmet 


2,370,499. Raleigh T. Shields, 
port, News, Va. Filed July 12, 
sued Feb. 27, 1945. 

A helmet to be worn by oxy-acetylene 
weldors. It has a sight aperture in the 
front and a colored glass panel to protect 
the eyes; panel is mounted for movement 


New- 
1943. Is- 


THE WELDING ENGINEER 





Coated Welding Rods 


2,368,280. Evan Frank Wilson, 
and James L. Oberg, Barberton 
signed to The Babcock & Wilc 
Jersey City, N. J. Filed 
Issued Jan. 30, 1945. 

A coating for rods for the gas 
chromium-bearing _ steels 
borate serves as the active fluxing 
because of the prevailing alkaline 
teristic in its fluxing action 
chromium oxides. In lesser quant 
the fluxing agent is an oxide-fluix 
agent of fusion point intermedia 
fusion points of iron-chromium ox 
the fluxing agent. There is also a 
which is ductile when hardened 


Co 


lune 2 


of 





GAS LIGHTERS 


ROUND FILE — FLAT FILE — AUTOMATIC 
NATION'S LARGEST ASSORTMENT 











Lighters for every purpose. Renewal Flints for 
all makes of lighters. Write for Circular and Prices. 


FLINT PRODUCTS CO. . . . Manufacturers 


(Established 1930) 
2923 Ave. H Brooklyn 10, N. Y. 








12,000 | 


CUSTOMERS 


AMONG THEM ARE:— 
Bureav of Ships, 
Wash., D. C.; Henry 
J. Kaiser Co., Calif.; 
Pacific Bridge Co.; 
Bethlehem - Hingham 
Shipyards; Hercules 
Powder Co.; Stone 
& Webster; E. |. Du 
Pont de Nemours & 
Co.; Crane Co. 


COLD PIPE, CONDUIT 
and TUBE BENDING 
MACHINES 
American Pipe Bending 


Machine Co., Inc. 
13 Pearl St., Boston, Mass. 




















© 
HARGRAVE 
TESTED CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 
@ DEEP REACH 
@ QUICK ACTING 
@ FORGED STEEL 











Write for new cata 
log showing a clamp 
for every purpose 


Ask your supply house. 


The Cincinnati Tool Co. 
1944 Waverly Ave. Cincinnati 12, O 
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ror WELDERS 


GN EXPOSED JOBS! 


a) 


the M-S-A 
COMBINATION 
SKULLGARD- 
WELDING SHIELD 


This practical combination benefits today’s welders in 
shipbuilding, steel, oil, construction, and all other in- 
dustries where head hazards, bumps and falling objects 
are encountered. Combining the safety of a laminated 
bakelite cap-type Skullgard for proved head protection 
with a one-piece welding shield of tilting design, better 
comfort and efficiency is assured on the job. The welding 
shield has a leak-proof lens holder—the Skullgard cap 
can be worn separately for other work when desired. 
Ask for Bulletin No. CE-9! 


MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS AND MEADE STREETS - PITTSBURGH, PA 


District Representatives in Principal Cities 


= i 


CONNECTORS wusuve cam 
3 SECONDS to Hookup— 
Lengthen - Shorten - Replace 


They speed up production, save hours of 
\time and end delays. Make short cables 
reach farther. Connect or disconnect in- 
stantly for shift to any job in shop or field. 
Used by America’s Leading Industries. 


Ideal For All Types Conductor Cable 


Such as welding, supply lines, ships, electric cars, 
mining operations, etc, Standard opening fits 
1-1/0-2/0-3/0-4/0 cable. Designed for 
positive locking and highest conduc. 
tivity. Also types for panel, bus, 

angle and ne 


Write for Cirevier describing complete line, ebse price fist 


CHICAGO TOOL AND ENGINEERING CO. 


Manulecturers of PALMGREN PRODUCTS fer Over 25 Yeors ; 
8407 SOUTH CHICAGO AVE. CHICAGO 17, ILLINOIS 








Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 
| “ANTI-BORAX” 


t ‘ FLUXES 


Cast Iron Welding Flux. 
Brazing Flux for Brass, Bronze, etc. 
“Braz-Cast” Flux for Bronze Welding Cast Iron. 
Aluminum Flux for Cast Alumirum. 
Aluminum Flux for Sheet Aluminum. 

’ Stainless Stee] Welding Flux. 

. 16 Silver Solder Paste Flux. 


MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind. 














Welders, on whom 
America relies for 
defense production, 
must have good vi- 
sion. Let Ever-Klear 
Cover Lens help 
maintain your visi- 
bility for perfect 
welds. They do not 
which insures clear 
vision, 


Employ ; 
Ever-Klear Lens % Z pit, 


for better welding 


Size 2x4\%” for arc-welding shields......... $2.40 per dozen 
Sizes 461% to 50 MM., for goggles 35¢ per pair 


F. R. FAULK, DISTRIBUTOR stirtbnch’ i Ps 





PITTSBURGH 22, PA. 
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Slip-on 


Renewal 


The patented cartridge holding the 
spark metal locks exactly in correct po- 
sition, permitting instant replacement. 
Get acquainted with the many other 
superior, exclusive features of Im- 
proved “Round File.” 


an exclusive feature 








The Improved “Round File” Gas Lighter 


SAFETY GAS LIGHTER CO. | 
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Et) LYNN, MASSACHUSETTS 














Electrode Holder 
2,365, 784. 


Min- 
Issued 


Stanley F. Sworski, 
neapolis. Filed Oct. 12, 1942. 
Dec. 26, 1944. 

An electrode holder having a casing 
with a tubular handle of insulating ma- 
terial and a conducting rod extending 
through the casing. The conducting rod 
is insulated from the casing and has at 
its inner end a flattened head with an 
axially located wedge and diametrically 
projecting lugs. A tubular clamping head 
within the casing is formed with exter 
nally threaded, circumferentially spaced 
segmental sleeve portions that are tele- 
scoped around the flattened head of the 
conducting rod. The conducting wire has 
pronged inner end portions, which are 
spread by the wedge and clamped be 
tween the portion of the clamping head. 
lhe wedge on the conducting rod serves 
to ‘spread the inner ends of the wire 
against the diametrically extended prongs 
on the head of the rod. A clamping nut 
works with threaded engagement on the 
segmental sleeve portions of the clamping 
head, and a spring is compressed between 
the clamping nut and the projecting lugs 
of the head to yieldingly apply pressure 
to the ends of the conducting wire. The 
nut serves to adjust the pressure pro- 
duced by the spring. A welding rod is 
welded directly to the projected other 
end of the conducting rod. 


Acetylene Generator Feed Valve 


2,367,240. Carl F. Smith, West Alex- 
andria, O. Filed June 27, 1940. Issued 
Jan. 16, 1945. 


This patent pertains to a method for 
controlling the carbide feed valve in an 
acetylene generator to regulate the pres- 
sure of the generated gas. The gas is 
delivered in an open conduit from the 
tank into’a liquid trap flashback arrester, 


from which it escapes in bubbles passing 
upwardly through the liquid into a space 
of relatively small capacity. The re- 
sulting variations and pulsations in the 
gas pressure are conducted to the regu- 
lator diaphragm, with resultant vibration 
of the diaphragm and feed valve. 
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Electrode Holder 
2,367,700. Lewis P. Dempsey, Detroit. 
Filed Nov, 18, 1942. Issued Jan. 23, 
1945, 


Elements of this holder are: a tubular 
handle of insulating material, a metallic 
shank mounted in the handle and adapted 
to be attached to a conductor, a threaded 
bore in the shank, a counterbore in the 
shank, a metallic tubular member having 
one end in engagement with the counter- 
bore, a rod extending through the tubular 
member and having threads to engage 
the threaded bore, an insulating cap 
extending into the insulating handle and 
covering the free ends of the tubular 
member and rod, and alignable radial 
passages through the cap, tubular mem- 
ber and rod. 


Soldering Machine 


2,369,240. James J. Kirby, Chicago. 
Filed May 10, 1943. Issued Feb. 13, 
1945, 


In a soldering and welding machine, 
a base, a fixed horizontal work support, 
a vertical guide, a working head mounted 


for vertical reciprocation on the guide 


toward and away from the wi 
plurality of laterally separated 
carriers which are vertically 


aDie 
and mounted on the working | The 
working head and electrode car: 3 
be reciprocated toward the we eacl 
carrier is permitted to move i tion 


to the working head in respons¢ 
tact of the electrode by the 
end of a movement of the 
toward the work support. 


worl 
work 


Spot-W elding Apparatu: 


2,369,294. Marcus R. Harris, I: 
olis, assigned to General Motors Corp 
Detroit. Filed Feb. 25, 1939. Issu 
13, 1945. 

In a spot welder, a pair of ari 
rying electrodes, a pair of weldi 
rent conductors for pivotally con 
the arms, 
against the conductors and_ th 
trodes against the work. 


a means for pressing th 


A-C Welder 


22,609 (reissue). Emil F. Steinert, 
Sharon, Pa., assigned to Westinghouse 
Electric & Mfg. Co., East Pittsburg 
Original No. 2,157,871 issued M 
1939. Filed for reissue July 25, 194 
Issued Feb. 27, 1945. 

The combination in an a-c arc \ 
of a plurality of transformer windings, a 
fixed current-limiting reactance winding 
disposed in coaxial relation with the 
transformer windings, a unitary mag! 
core disposed to provide a_ plural 
closed magnetic circuits for the 
former windings and a relatively hig! 
reluctance magnetic circuit 
reactance winding. An adjustable 
is movable to vary the reluctance 
magnetic path within the reactance 
ing. 


about 








* Oxy-Acetylene Rods and Fluxes 
* Welding & Cutting Torches 
* Pressure Regulators 


¢ Arc Welding Electrodes 
* Helmets 
® Welders’ and Work Gloves 


Special Welding Alloy Co., Inc., 27-33 Jackson Ave., Long Island City 1, 


Goggles Lenses 


N. Y. 
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NEW YORK 1NY. 














METAL BOND 


Welding and 
Brazing Fluxes 


are Quality Products 


SEND CARD FOR OUR A-4 CATALOG 


All Metal Bond products are sold on—'‘The user must be 
satisfied or he returns unused portion in original package 


fer ‘Money Back'." 


METAL BOND MANUFACTURING CO. 


3201 Kessuth Avenue 


St. Louis 7, Missouri 
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